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The first successful prophylaxis of measles with convalescent serum was 
reported by Cenci in 1901.1. The popularity of this method, as indicated by the 
number of reports in the literature, began about 1920. In Germany many of the 


> 


studies were conducted by Degkwitz,? in France by Debré* and in England by 
Gunn.* In the United States the use of the serum was introduced by Park and 
Zingher * in 1916. Additional studies demonstrating the prophylactic effectiveness 
of measles convalescent serum have been contributed by many workers. A 
complete review of the literature up to 1931 on prophylaxis of measles with con- 
valescent serum has been compiled by Thomson and Thomson.’ 

It is difficult to evaluate the results of prophylaxis of measles reported by 
many investigators because of different methods employed, lack of certain essential 
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information about groups observed and absence of suitable controls. Thus, it 
has been shown by Karelitz ® that a higher rate of protection is obtained in con- 
tacts exposed to measles in hospitals, schools and homes with good hygienic condi- 
tions than in those exposed in crowded homes in which sanitary conditions are 
poor. Moreover, reports from doctors in private practice also have shown a higher 
rate of protection. Part of this is probably real, because families of their patients 
live in homes in which hygienic conditions are good and in which contacts can 
be isolated early and adequately, and part is only apparent, because in some instances 
too much reliance has been placed on the observations of parents. Results have 
been listed only infrequently according to the age of contacts to whom injections 
have been given. Most of the emphasis has been placed on the interval between 
the exposure and the injection, but often no mention has been made as to whether 
the first day of exposure for the contact was counted from the onset of the illness 
or from the appearance of the rash in the primary source patient. Tabulations 
have not always differentiated between complete and partial protection. This 
information is necessary to interpret a report properly. 

The purpose of our work, begun in 1938, was to investigate further the measles- 
protective properties of convalescent serum and the factors that influence the 
results of its use. The chief factors considered here are age of contact, dosage 
of serum, interval between exposure and injection and duration and intimacy of 
exposure. We have standardized each of these factors individually as much as 
possible. Since a certain proportion of susceptible persons, varying with age, 
normally escape infection, allowance has been made for this on the basis of a 
control study of contacts who have not received injections in families of patients 
with measles. It is recognized that prophylactic results are influenced by other 
factors, such as host resistance, the severity of the prevalent measles and possibly 
the virulence of the virus. For example, the severity of measles, as judged by 
the mortality rate, has made a dramatic decline during the past twenty years. 
The case fatality rate in 1921 was 2.1 per cent, while during 1938 and 1941 it 
ranged from 0.1 to 0.03 per cent.° These factors affect the comparability of 
different studies but not the validity of a controlled study of the type presented here. 


SOURCE OF MATERIAL AND METHOD OF STUDY 


This investigation was conducted in New York city from 1938 to 1941. Since 
it has been shown that the incidence and the fatality rates are highest in crowded 
homes with poor hygienic conditions,*® the work was carried out in congested 
tenement districts. Only susceptible children exposed to a family member having 
measles were considered suitable as contacts in the series of patients to whom 
serum was given and in the control series.1* Information concerning susceptible 
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12. In 1941 an outbreak of German measles was prevalent in New York city. To minimize 
possible errors in diagnosis during this outbreak, contacts were considered for injection only 
when Koplik spots were observed in the primary patient, and contacts were observed as con- 
trols only when the primary patient was seen in the acute stage of measles. 
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children was obtained from the records of patients with measles at the Willard 
Parker and the Kingston Avenue Hospital, and when the patients remained at home 
notification of contacts was received from the Department of Health, the Henry 
Street Visiting Nurse Service and the children’s clinics of the Bellevue and the 
New York Hospital. All the contacts were healthy children. Those with a ques- 
tionable history of previous measles were eliminated. Likewise, no contacts were 
included who had been exposed to measles in hospitals, schools or nurseries or 
anywhere outside of their own homes, because of the uncertainty and the differences 
of exposure. 


TasBLe 1—Age Distribution of 502 Subceptible Family Contacts Given Injections of Measles 
Convalescent Serum (1938 to 1941) and of 245 Susceptible Controls 
Not Given Injections (1940-1941) 








Number Per Cent 





Contacts Given Contacts Given 
Age Injections Controls Injections Controls 

52 30 10.4 12.2 

90 43 17.9 17.6 

69 26 13.7 10.6 

vi) 33 15.5 13.5 

38 30 11.5 12.2 

Be] 24 10.8 9.8 

22 21 4.4 8.6 

27 9 3.4 3.7 

19 9 3.8 3.7 

16 7 3.2 2.9 

6 6 1.2 2.4 

4 } 0.8 0.4 

2 2 0.4 0.8 

0 2 0 0.8 

3 1 0.6 0.4 

2 1 0.4 0.4 

502 245 100.0 100.0 
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Taste 2.—Day of Exposure 502 Contacts Received Injections of Convalescent Measles Serum 











Day Number Per Cent 
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MGA SGA tb aleannn ccs adieeaddvlewateawedssaveldces 502 100.0 








The convalescent serum used in this investigation was prepared by pooling 
serum obtained from the blood of thirty or more adolescents and adults with 
negative Wassermann reactions at intervals up to four months after the onset of 
measles.4® The average period after the onset of the disease before the pooled 
serum was collected from the donors was sixty days. 

There were 502 susceptible contacts who were given convalescent measles 
serum. Their ages ranged from 6 months to 15 years (table 1). Prophylactic 
injections were administered up to the eighth day after exposure. The beginning 
of the exposure was estimated by considering the day the rash appeared in the 
patient as the fourth day of exposure of the contact. The day of exposure on 
which the contacts received injections appears in table 2. To provide the severest 


13. Thalhimer, W.: The Value of Convalescent Scarlet Fever, Measles and Mumps Serums 
in Prophylaxis and Therapy, M. Clin. North America 23:613, 1939. 
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test possible for the serums in 1940-1941, the parents were encouraged to place 
the contact who had received an injection in the same room with the patient. 
Follow-up examinations were made by one of us (M. S.) every day or every 
other day from the ninth to the twenty-third day of exposure, unless the disease 
occurred during the interval. If symptoms developed, the contact was examined 
daily until the symptoms subsided. Routinely, on all visits, the contact was 
stripped, and the following data were recorded: general health, symptoms, rectal 
temperature and condition of the skin, eyes, nose, mouth, pharynx and glands. 
Other parts of the body were examined when need was indicated. 

A control series of 245 children of the same ages and from the same sources 
as the contacts receiving injections was gathered during the New York city 
epidemic of 1940-1941 (table 1).** Only those contacts were included who were 
exposed to a patient seen when the attack of measles was in the acute stage. No 
attempt was made to encourage a closer than normal association between contacts 
and patients, as was done with contacts to whom injections had been given. The 
contacts were followed for evidence of measles from nine to twenty-three days 
after exposure, or, if the disease developed, until the rash appeared. The propor- 
tion of controls not having measles after the first exposure is shown for successive 


TABLE 3.—Children Not Contracting Measles Among 245 Susceptible Contacts Not Receiving 
Injections on First Exposure to Patients with Measles in 1940-1941 








Total Not Having Measles 
Numberof — A = 

Age Contacts Number Per Cent 
OER GBs «o's <0 dis 0 cpasicns Sones a eee ewetn hase ee 30 11 87 
A kas 0.6 ekb ¥en vhs Onn edb soats sues een eeueeamn 43 6 14 
DD I i os005ks oc ckaud iss caber¥feiechs ccavevetess eames 59 6 10 
Ge ID 6 oh vin, cv we and nage on sc eee ani ks vlad Gace 54 7 13 
FE oo 5 silécswc ccrevosaens cibbunss siuwecktlaxdedannas 30 4 13 
a, ERE ORSINI: Mei Era enre nee Batre Wo Mer ey VGN a 16 5 31 

DT Es s'ss ob igbin aioe Uh s Se cinb.ov'lds gan abpe thik Cex eaowe ee 13 


age periods in table 3. A third of the contacts between 6 months and 1 year 
of age. did not contract the disease. The proportion of children immune to the 
disease dropped sharply and was at a more or less constant low level, of 10 to 
14 per cent, for those between the ages of 1 and 7 years. For children past the 
age of 7 years the rate climbed rapidly again. 

Ordinarily protection from or modification of measles is sought according to the 
age and the health of the contact. Complete protection is indicated for all susceptible 
children under 2 years of age, because measles is most serious during this age 
period, and for those acutely or chronically ill. Modified measles usually is desired 
for all other children, because the disease is mild, is rarely associated with com- 
plications and confers a strong, probably lifelong immunity. 


CLASSIFICATION OF MODIFIED MEASLES 


In evaluating the dosage of serum, we were primarily interested in obtaining 
complete protection. However, modified measles developed frequently in contacts 
receiving serum either in insufficient quantity or late in the incubation period. 
The degree of modification of the measles of these children was recorded according 
to a classification based on three cardinal symptoms and signs of regular measles, 
namely, catarrhal symptoms, fever and rash. Under catarrhal symptoms we con- 
sidered the redness of the mucous membrane of the eyes, nose and throat, the type 
of nasal secretion and the frequency of the cough. In rating fever we took into 
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account the height and the duration of the temperature. The rating for the rash 
was estimated roughly by recording the number, the intensity and the distribution 
of the lesions. Each of the cardinal symptoms or signs was subdivided according 
to degree into A, B and C, the A symptoms being mild, the B moderate and the C 
approximating those of full-blown measles of average severity, as follows: 


I. Catarrhal Symptoms 


Conjunctiva Nose Mouth and Pharynx Trachea and Bronchi 
A. Mild redness Mild redness Mild redness Occasional cough 
B. Moderate red- Mucoid discharge Moderate redness Moderately frequent 
ness i cough 
C. Marked redness Mucopurulent discharge Marked redness Frequent cough 
II. Fever 
Height Duration 


A. 100 to 100.9 F. 1 to 2 days 

B. 101 to 102.5 F. 3 to 4 days 

C. 102.6 F. and 5 days and longer 
over 


III. Rash 
A. Few, faint lesions, limited to one third of body 


B. Moderate number, red, limited to half of body 

C. Many, purple and generalized 
The three cardinal symptoms or signs were recorded in terms of combinations 
. of A, Band ©. If A, B and C were counted as 1, 2 and 3, respectively, the attack 
of modified measles was classified as A when the combined total of the three cardinal 
symptoms was 4 or less, as B when it was 5 or 6 and as C when it was 7 or 8. 
In regular measles, CCC, the combined total was 9. Various combinations of 
these symptorns were observed in the contacts receiving injections, such as catarrh 
and fever without a rash, fever and rash without catarrh, or any one of the signs 
alone. All three cardinal symptoms, however, should be present definitely if the 
illness is to be considered modified measles, with the exception of the rash, which 
alone may be a sign of the disease. The degree of modification necessary to 
produce a lifelong immunity has not been definitely established. 


DOSAGE 


The dose of serum required to prevent a potentially mild attack of measles 
would probably only modify a potentially severe one. Since there is no way of 
predicting which attacks of measles will be severe, the dosages fixed for severe 
ones have been used. The dose employed at the beginning of this work in 1938 
was 5 cc. for children from 6 months to 5 years and | cc. in addition for each 
year over that age. At that time, this dosage was expected to give protection 
when the serum was injected on or before the fifth day after exposure but only 
modification if it was administered from the sixth to the eighth day. If a dose 
twice as large was used during the latter period, protection was expected. From 
1938 to 1941 we tried to determine how much it was possible to increase the rate 
of complete protection by increasing the dose of serum. Accordingly, the dose 
was gradually raised to 10 cc. for contacts 6 to 11 months of age, 15 cc. 
for those 12 to 23 months and 20 cc. for all those 2 years and over. A small 
number of children 5 years of age were given injections of 30 cc. of serum. Further, 
in order to determine the effect of age on the results, even though the dose of 
serum was increased, the amount was fixed for all those of 1 year of age and over 
at 10 cc. in 1939 and 12 cc. in 1940 and for those of 2 years of age and over at 
20 cc. in 1941. For reasons to be noted later, in 1941 only those contacts received 
injections who were 6 months to 9 years of age and had been exposed not more 
than seven days. The various plans of dosage used between 1938 and 1941 are 
given in table 4. 
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The entire dose was injected intramuscularly into the upper, outer aspect of 
the buttock or the thigh. There were no reactions other than local discomfort. 
A preliminary test for cutaneous sensitivity as recommended by Davison ** was 
not given, because we have found it unnecessary when properly prepared human 
serum is injected intramuscularly. 


GENERAL RESULTS 


The rate of protection against measles and the degree of modification of the 
measles of the 502 contacts who were given injections of convalescent measles 
serum from 1938 to 1941 are shown in table 5. Complete protection was obtained 
by 50 per cent of the contacts, while modified measles occurred in 49 per cent and 
unmodified measles in 1 per cent. Thus, complete and partial protection was secured 
by 99 per cent of the contacts to whom injections had been given. Furthermore. 


TABLE 4.—General Plan of Dosage with Convalescent Measles Serum According 
to Age in Each Year from 1938 to 1941 Inclusive 








Year | 611 Months | 12-28Montns | 25 Years | 69Years | 10-15 Years 

Pedsitll ssc adahPevecdeee Ge veoe | 5 ee. | 1 ce. per year of age 

SN ee Or ee | 5 ce. | 10 ee. 

NO ee meee Or ne | 6 cc. | 12 ee. 

WO adsikss ics x>agunbussaeaeen | 8&10cc. 16 ce. | 20 ec. | None given 
| injeetions 





TaBLe 5.—Degree of Modification of Measics in 502 Coniacis Recewing Injections 
of Convalescent Measles Serum from 1938 to 1941 








Degree of Modification Number Per Cent 
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the degree of modification of the disease was considerable (A) for 27 per cent 
of the entire series of contacts, or slightly over half those in whom modified measles 
was obtained. In such attacks the cardinal symptoms are mild, and unless the 
physician is familiar with them and examines the contacts carefully and frequently, 
they can be overlooked easily. Failure to recognize many appreciably modified (A) 
attacks of measles may account in part for the higher percentage of complete 
protection reported by many physicians in private practice and in other studies. 
It is significant that our total number of children completely protected or having 
considerably modified measles combined was 77 per cent, which figure approxi- 
mates the percentage of those afforded complete protection reported by some 
investigators. (It is believed that the reason that some observers have reported 
this high percentage of complete protection is either that they were not able to 
carry out as careful a follow-up as we did and failed to observe some mild, modified 
attacks or that the exposures in hospitals, institutions or better class homes were 
more uncertain and less intimate than those of the children we studied.) More- 


14. Davison, W. C.: Reduction of Communicable Diseases Among Troops and Children 
During National Defense Program, War Med. 1:863 (Nov.) 1941. 
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over, it is important to note that most of the remaining attacks of measles were 
appreciably modified, and in only 4 per cent was the modification of slight degree 
(C). 

RESULTS ACCORDING TO INTERVAL BETWEEN EXPOSURE 
AND INJECTION 


In table 6, according to the day after the exposure the contact received serum, 
the percentage of protection is shown separately for those receiving doses of 5, 
10, 12 and 20 cc. and for those receiving all other doses. From this table it is 
apparent that there was no significant difference in the rate of protection obtained 
for contacts of any dosage group given injections from four to seven days after 
exposure; e. g., whether a child received 5 cc. on the fourth or the seventh day 
made no significant change in the protection results. On the eighth day, however, 
the rate of protection decreased sharply, and only 16 per cent of those receiving 
injections were protected, although modified measles occurred in the remainder. 
Thus, contrary to the opinion prevalent at the outset of this study, the rate of 
protection was the same in patients given injections on the sixth or seventh dav 


TABLE 6.—Comparison of Rate of Protection According to the Day 
After Exposure Contacts Received Injections 











Per Cent with No Disease Number of Contacts 
Day All Doses* 5Ce. 10Ce. 12Ce. Ce. AllDoses* 5Ce. 10Ce. 12Ce. Ce. 

2 t t se ie 1 1 oe 

3 30 t t i 12 2 5 2 q 
4 46 36 36 38 33 n 4 M4 19 19 
5 48 7 54 50 56 159 37 37 36 26 
6 56 33 Fa 60 73 144 2 24 53 15 
7 56 31 58 57 t 90 13 24 30 5 
8 16 ' uu 0 25 5 7 9 * 





* Contacts receiving injections of serum in this column include those given injections of other doses 
than those listed. 
+ Percentages for dosage groups of 4 patients or less were omitted. 


(modification previously expected) as in those given injections on the fourth to 
the fifth day after expsoure (protection previously expected). 

Furthermore, a similar analysis of the cases of modified measles likewise demon- 
strated no constant or significant difference in the proportion of A, B and C attacks 
between the fourth and the eighth day after exposure. 


PROPHYLAXIS RESULTS ACCORDING TO DURATION OF EXPOSURE 


Since there was no significant difference in the percentage of protection obtained 
by contacts who had received injections four to seven days after exposure, analysis 
of the results according to the number of days these children were in actual contact 
with the patient was thought to be of interest. All contacts who had received 
injections of serum up to the seventh day after exposure in 1940 and 1941 were 
studied. When the patient was sent to the hospital the first day the rash appeared, 
the contact was considered exposed for a period of four days; when he was sent 
the second day, the contact was thought to be exposed for five days, and when the 
patient remained at home throughout the illness, the period of contact arbitrarily was 
considered eight days. It is evident in table 7 that once the rash appeared there 
was no significant difference in the proportion of protection obtained by children 
who received injections, regardless of the length of contact. Thus, in these inti- 
mately exposed contacts infection occurred before the rash appeared in the patient, 
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and early separation from the patient of the contact receiving serum did not give 
rise to a higher rate of protection than that which was recorded for the contacts 
of those patients who remained at home throughout the entire illness. In other 
words, unless complications arise, children with measles can be left at home if the 
contact is given injections. 


TABLE 7.—Comparison of Rate of Protection According to the Number of Days Children 
Receiving Injections of Serum Were in Actual Contact with the Patient with Measles 








Days of Number of Protection or 
Contact Cases No Disease Per Cent 
3 4 2 * 
4 59 30 51 
5 38 24 68 
6-7 3 1 * 
8 


171 97 57 





* Not given because of small size of group. 


TaBLeE 8.—Degree of Modification of Measles with Specified Doses* Among Susceptible 
Contacts Given Measles Convalescent Serum, by Age 

















Complete Modification 
Number Protection Net lo -—— ~ 
Age: Given on ae ~. Protected Marked Moderate Slight Unmodified 
Dosage Injections Number Per Cent Per Cent t (A) (B) (C) (Measles) 
6-11 months 
PEE ne 15 10 67 30 3 2 
RS isc vesseuu we 19 11 58 21 4 4 
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We: asin vchoene 7 7 100 63 a“ 
1 year 
WOR, sas. d00 000s 28 9 32 18 12 1 
i PEO, 19 8 42 28 7 4 os 
BP OB. tic cxsacnes 19 17 89 75 2 
0b OE. Gacrsnsasee 16 14 88 74 2 
2-3 years 
COO. ctv sine vas 29 5 17 7 10 10 3 1 
4 eee 42 25 60 0 12 5 aa 
| aaa 43 27 6 os) 12 4 
are 24 19 7S aq 1 
4-5 years 
ME ee 20 5 25 12 8 4 3 
ee 27 11 41 28 8 8 ‘a 
a. 29 23% 15 1] 9 1 
SE Gia aia wipe Wick 23 12 52 9 7 4 
SER 6 3 OD 37 3 és 
6-7 years 
See & 2 25 12 4 2 
Sry oe 31 16 52 9 8 i 5 1 
Ts ns Seraw aii 9 4 44 31 1 3 1 
8-9 years 
Es dies ch ceenes 18 10 56 25 3 5 ¥ 
RR ere 9 3 33 2 2 3 1 
10-15 years 
SPOS, a0ab ietevave 6 4 67 ee oe 1 1 . 
PONG wis cuhousesi 8 5 3 oa 1 1 ee 1 





* Exeludes contacts given injections on eighth day of exposure and dosage groups of 5 children or less 
given injections at the specified ages. 

+ Per cent protected in preceding column minus per cent immune at corresponding age among controls 
not given injections (table 3). 

t At — of age, 7 of 14 children (50 per cent) were protected, but at 5 years of age only 1 of 15 
(7 per cent). 

§ Children at 5 years of age only in 1941. 


EFFECTS OF AGE AND DOSAGE ON THE RESULTS 


In table 8 are presented the results obtained according to the dosages used for 
children at specified ages under 2 years and at certain combinations of ages up to 
15 years. The table presents the number of patients completely or partly protected, 
as already described, but the percentages have been computed only for those children 
who were completely protected. Since some allowance must be made for natural 
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or acquired immunity, a column showing what may be termed a net ratio of pro- 
tection has been added. This was arrived at by deducting from the gross rate 
of protection the proportions of contacts at corresponding ages who had not received 
injections and who did not acquire measles in the control series referred to in 
table 3. These net figures must not be taken as absolute, first, because the samples 
of children at various ages who constitute the series of those receiving injections 
and the control series are usually sufficiently small to make the net figures have a 
comparatively large error due to chance variation, and, second, because this involves 
the reasonable assumption that the group receiving injections have the same degree 
of immunity as the controls. 

The gross figures of complete protection are considered first. When the effect 
of age on the results of measles in the contacts given serum was studied at the 
end of the 1938 season, there seemed to be indications of a relatively greater benefit 
to extremely young children. Thus, of children 6 to 11 months of age, 67 per 
cent were protected with 5 cc. doses, but only 32 per cent at 1 year of age and 
even smaller percentages of those older. It was, however, somewhat difficult to 
evaluate results in those over 5 years of age because a dosage ascending in scale 
with age was employed. Moreover, the samples of children over 5 years of age 
were small in 1938. 

When, as already described, doses higher than those given in 1938 were used, 
it was found generally that for children up to 4 years of age the increase of doses, 
up to 10 cc. for infants, 15 cc. for children 1 year of age and 20 cc. for those 2 and 
3 years of age, gave better results, although not every increase in dose was attended 
with an improved degree of protection. Thus, of the small number of infants 
given 10 cc. of serum the routine use of this dose gave complete protection to all, 
but nothing like this result had been achieved with doses from 5 to 8 cc. In 
the second year of life a slight but not significant increase in the proportion of 
children protected was obtained by increasing the dose from 5 to 10 cc., but a 
much greater increase in the number protected against measles was obtained 
when the dose was further increased to 12 cc. Approximately the same result was 
obtained with 12 as with 15 cc. of serum at this age. 

For children between 2 and 3 years of age a substantial increase was obtained 
in the proportion protected when the dose was increased from 5 to 10 cc. of serum. 
Further increase to 12 cc. did not bring significant improvement in the results, 
but there was a further considerable rise with a dose of 20 cc. 

For children 4 and 5 years of age there was a substantial improvement in the 
results with 10 cc. of serum as compared with 5 cc., but no appreciable improvement 
with doses of 12, 20 and not even with 30 cc. in a small group of experimental 
children 5 years of age. On the whole, in children over 5 years of age the com- 
parative results with doses of 10, 12 and 20 cc. were substantially the same. The 
gross figures at these ages, particularly for those 10 years or older, were some- 
times higher than for the younger children. Either or all of several factors may 
have been responsible for this result, namely, the small number and therefore 
the statistical unreliability of the sample of older children observed, their natural 
or acquired immunity or the differences in their mode of life. 

The net rate of protection recorded in the fourth column of table 8 shows a 
definite downward trend as one reviews the figures from the youngest to the 
oldest age groups. The degree of modification also tends to become less pronounced 
with increasing age of the contacts. This would indicate that progressively larger 
prophylactic doses are necessary for children of increasing age to maintain a 
constant high level of protection. 
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A review of both the gross and the net figures of protection as well as those 
of modification indicates that the following routine practices are advisable in the 
use of convalescent measles serums. If complete protection is desired for infants 
under 1 year, a minimum dose of 10 cc. of serum is probably required. For 
infants 1 year of age 12 cc. appears to be the minimum dose necessary, and although 
15 cc. gave no better results, it may be a conservative policy to increase the dose 
to that figure. For children 2 and 3 years of age 20 cc. appears advisable, although 
as little as 10 or 12 cc. has given complete protection to a bare majority of non- 
immune children 2 and 3 years of age in this series (net figure). For children 
4 years of age or more the highest rate of protection was generally obtained when 
the dose was increased to 20 cc., but this dose did not give protection to a majority 
of the nonimmune children (net figure). The results generally seem to indicate 
that it is not worth while, except for children with complications, to strive for 
complete protection of those 4 years of age and over, and even if the attempt is 
made, one may not count on obtaining more than a considerable modification of thie 
disease. This applies particularly to persons from 10 to 15 years of age, for the 
reasons cited earlier. 

Since complete protection is not always attainable or desirable for measles con- 
tacts, consideration may also be given to the doses that will greatly alleviate the 
oncoming illness and also protect the patient from subsequent attacks. Examination 
of table 8 indicates that for this purpose 5 cc. of serum is sufficient for children 
up to 24 months of age and 10 cc. for older children. 


DURATION OF PASSIVE IMMUNITY IN COMPLETELY 
PROTECTED CONTACTS 


During 1941 we followed 13 children 17 months to 5 years of age in families 
of 3 or more children in which the contact receiving an injection did not have 
measles and was subsequently reexposed to a member of the family who did have 
the disease. In 11 instances the reexposure was to regular measles and in 2 
instances to modified measles. The reexposures occurred seven to thirty-six days 
after the injection. Of 11 contacts exposed seven to fourteen days after the 
injection not one had measles, while 2 exposed twenty-five and thirty-six days 
after the injection had unmodified measles. 


CHARACTERISTICS OF MODIFIED MEASLES 


The modified measles manifested bizarre and varied forms. The appreciably 
modified attacks were extremely mild, and the children were not sick, while the 
slightly modified C attacks approximated but were less severe than those of 
regular masles. The involvement of the eyes,-nose, throat and bronchi was not 
always uniform, infection in one of these often predominating. For instance, in 
some mild attacks there was no cough. The oral lesions might show redness of 
varying degree and petechiae or aphthous areas on the palate and the buccal mucosa. 
When the tonsils were intact, white follicles were often present on a normal or 
slightly reddened mucosa, whereas in regular measles the follicles, when present, 
were found on a more reddened mucosa. These follicles were noted before, during 
and after the appearance of Koplik spots on the buccal mucosa. The Koplik spots 
were usually absent in the A and the B attacks and were altered in the C attacks. 
The height and the duration of the temperature varied considerably. In some 
cases the fever was low and lasted five to six days or was high and lasted one to 
two days. Adenopathy was present but was not severe. The rash when mild 
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usually was seen only on the trunk—particularly on the back. Next in order of 
its appearance were the face and the proximal portions of the extremities. The 
nuld rash consisted of discrete scattered pink papules with no macular element 
and varying in diameter from 2 to 4 mm. When the rash was more intense a 
macular element was present. The B rash might consist of scattered discrete 
generalized lesions or a fair number of closely set ones on the trunk and a few 
on the face. The rash when mild lasted one to two days, while the more intense 
rashes persisted for a longer time and sometimes were followed by a yellow spotty 
staining. Desquamation was uncommon. 

In a comparison of the degree of modification of each of the three cardinal 
symptoms with that of the illness as expressed in the previous classification, it 
was found that the catarrhal symptoms were modified and were helped most and 
the fever least, while the rash coincided most closely with and in the average case 
was the best indicator of the degree of modification. The general well-being of 


TABLE 9.—Comparison of the Number of Days from the Onset of Rash in Original Patients 
with Measles with That in Contacts Given Injections and the Controls Not Given 
Injections Having Modified Measles or Regular Measles 
After First Exposure 
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the contact who had received an injection, however, was associated more closely 
with the degree of the catarrh, and particularly of the cough, than with the fever 
or the rash. 


Analysis was made of the number of days between the appearance of the rash 
in the patients with the primary attack of measles and its appearance in the 
contacts given injections and the controls not receiving serum who had modified 
or regular measles after the first exposure. This is not the true incubation period, 
which by definition is the interval between the time of infection and the onset of 
symptoms. The appearance of the rash rather than the onset of symptoms was 
selected as the starting point, first, because in homes it could be determined more 
accurately and secondly because it was not known when the contact was infected, 
even though the first day of exposure was known. Comparison of the intervals 
of the two groups is given in table 9. The source of the material was the same 
and the age distribution similar (table 1). The interval in days between the 
primary and the secondary attack of measles has been tabulated by age for the 
control series.‘ Computation showed that the interval of ten to fourteen days 
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was most frequent for both groups. There was a slight tendency toward a higher 
proportion of intervals of fifteen days or more for the contacts receiving injections, 
but in no case was the difference significant. On statistical grounds, therefore, 
it is justifiable to conclude from the foregoing data that the “incubation period” 
of the group given serum who had modified measles was not prolonged. 


COMPLICATIONS IN MODIFIED MEASLES 


In the entire series of patients who had received serum there were few com- 
plications. These consisted of conjunctivitis in 1 patient, catarrhal otitis media 
in 3 patients and purulent otitis media in 2 patients. One of the latter conditions 
was a flare-up of chronic otitis media. There were no deaths. 


COM MENT 


The impression has apparently developed from the work of previous inves- 
tigators that if enough convalescent serum is administered to a child soon after 
exposure to measles the disease will always be prevented. It is well established 
from experience that 100 per cent protection under optimum conditions does not 
occur and cannot be expected. There is no immunizing or prophylactic agent 
known in the entire field of infectious diseases which has this complete degree 
of reliability. Many studies of the prophylactic efficiency of measles convalescent 
serum have indicated that it has from 70 to 90 per cent efficiency. The groups 
reported have often included exposures of children in hospitals, schools and 
nurseries, at play or in better class homes as observed in private practice. Expo- 
sures of this type are well known to be of irregular occurrence and of varying 
degrees. Sometimes all the patients of a hospital ward thought to be exposed to 
measles escape infection, and at other times an apparently similar exposure will 
result in development of the disease in almost the entire susceptible ward popula- 
tion. In private practice contacts are often isolated early in homes with good 
hygienic conditions, and the physician is rarely called to observe the child to whom 
serum had been given day by day during the end of the incubation period. In 
faci, even if the child has mild modified measles, the physician may not be notified, 
because the child’s parents may not notice the condition or may attribute it to 
some other cause, such as teething, food, heat or a cold. The child may be tabulated 
as protected when the disease is merely modified. 

In this study, contacts were considered as suitable subjects for treatment by 
injection or for use as controls only when there was a prolonged intimate exposure 
with a primary patient with measles in the same family living in a crowded home, 
and after the history of a possible previous attack of measles in the contact was 
excluded. All observations were made by one“of us daily or every other day from 
nine to twenty-three days after the onset of the exposure or until the development 
of the disease, and it is unlikely that any attack of measles or modified measles 


was missed. 


SUMMARY AND CONCLUSIONS 


From 1938 to 1941 a group of 502 intimately exposed susceptible family 
contacts from 6 months to 15 years of age were given injections of convalescent 
measles serum. Certain factors that influenced the results of prophylaxis of 
measles for these 502 children were studied, as well as the proportion of natural 
or acquired immunity in a control group of 245 subjects of similar ages who 
had not received injections observed in 1940-1941. 
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For the control group of children the rate of immunity varied with age. Of chil- 
dren 6 months to 11 months of age one third did not have measles on first exposure ; 
of those between 1 and 7 years 10 to 14 per cent escaped the disease; of those 
from 8 to 9 years of age 31 per cent were immune, and of the small group between 
10 and 15 years of age 85 per cent were immune. 

The dose according to age was raised yearly during 1938 to 1941 from a 
minimum in 1938 of 5 cc. for those up to 5 years of age, with 1 cc. for each 
additional year, to a maximum in 1941 of 10 cc. for those 6 to 11 months, 15 cc. 
for those 12 to 23 months and 20 cc. for those 2 years of age and over. A small 
number of children 5 years of age received 30 cc. 

Complete protection was obtained by 50 per cent of the 502 children. Modified 
measles occurred in 49 per cent and unmodified measles in 1 per cent of these 502 
patients. The modification was appreciable in 27 per cent of the entire group, or 
slightly over half of those with modified measles, moderate in 18 and slight in 4 
per cent. Thus, in 95 to 99 per cent of the 502 children receiving injections 
measles either did not develop or was definitely modified. 

The rate of complete protection, analyzed according to the interval between 
the exposure and the injection, showed no significant difference between the 
fourth and the seventh day after exposure in those groups receiving separately 
doses of 5, 10, 12 and 20 ce. and for all dosage groups combined. However, on 
the eighth day after exposure, even though the serum had a definite modifying 
effect, it did not prevent measles. 

Comparison between the rates of protection obtained in contacts who had 
received injections when the patient with measles was removed to a hospital on 
the first or second day after the rash appeared and when the patient remained 
at home throughout the illness showed no significant difference. 

The duration of passive immunity of contacts completely protected with doses 
of 20 cc. of serum was found to be at least two weeks. 

For the group that had received serum a classification of modified measles 
was devised according to the degree of modification of the three cardinal symptoms 
and signs of regular measles, namely, the catarrhal symptoms, the fever and the 
rash. On this basis it was found that in the average case the catarrhal symptoms 
were helped and modified the most and the fever the least, while the rash coincided 
closest with and per se was the best indicator of the degree of modification. 

The “incubation period,” as measured by the interval between the onset of 
the rash in the patient with measles and that in the contact, was compared for 
the contacts receiving serum and the controls in whom measles or modified measles 
developed. There was no statistically significant difference between the two groups. 

Mild complications developed in only 5, or 1 per cent, of the 502 contacts 
who received injections of serum. 

In plans for complete protection or modification of measles of susceptible chil- 
dren intimately exposed to measles, the age of the contact and the dose of serum 
are the two most important measurable factors which influence the result. 

Complete protection is recommended for all exposed healthy susceptible children 
under 2 years of age, because it postpones the attack until they are older, when 
there is a reduced case fatality rate, and is advised also for contacts over this age 
who are acutely or chronically ill. Modified measles is indicated for healthy 
children over 2 years of age, because this condition is a mild disease rarely asso- 
ciated with complications and is followed by strong and lasting immunity. 

For complete protection the optimum dose after an exposure of four to seven 
days is 10 cc. for contacts 6 to 11 months of age, 15 cc. for those 12 to 23 months 
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and 20 cc. for those 2 and 3 years of age. For healthy contacts 4 years and over, 
complete protection is not worth striving for, partly because serum in amounts 
up to 20 cc. cannot be relied on to prevent the occurrence of measles in a majority 
of nonimmune children and partly because modified measles is more desirable 
at these ages. : 

If modified measles is desired, 5 cc. is sufficient between the fourth and the 
eight day after exposure for contacts up to 24 months of age, and 10 cc. for those 
older. 

Drs. Ralph Muckenfuss, Samuel Frant, Frank Calderone, Sophie Rabinoff, Franklin Foote 
and their staffs, of the New York City Health Department; Miss Katherine Faville and her 
staff, of the Henry Street Visiting Nurse Service; the medical boards of the Kingston Avenue 
and the Willard Parker Hospital, and the pediatric departments of the New York and the 
Bellevue Hospital cooperated in making this study possible. Dr. Harold Fuerst assisted on 
the 1938 field study. 


Fifteenth Street and East River. 




















ATTACK RATE AND INCUBATION PERIOD OF MEASLES 


SIGNIFICANCE OF AGE AND OF CONDITIONS OF EXPOSURE 


LIEUTENANT MAXWELL STILLERMAN 
MEDICAL CORPS, ARMY OF THE UNITED STATES 
AND 
WILLIAM THALHIMER, M.D. 

NEW YORK 


In 1940 and 1941 we had the opportunity to study certain aspects of the attack 
rate of measles which we believe to be of value in the study of the epidemiology 
of this disease. That not all supposedly susceptible children will have measles afte1 
a particular exposure has been known for many years. Stocks‘ has estimated that 
for every clinical case of measles in a densely populated area there are three times 
that number of children who become temporarily immune because of latent 
infection. It is reported, however, that in urban communities 90 to 95 per cent 
of persons will have contracted this disease by the time they attain adult life? The 
purpose of this paper is to record the attack rate and incubation period of measles 
in the 1940-1941 epidemic in New York city and to analyze certain sginificant 
factors that may affect the results. 

The effect of host resistance has not received much attention in determining the 
attack rate of susceptible children exposed to measles. This has been largely 
because of the lack of suitable methods for measuring immunity to this disease. 
All known secondary attack rates recorded by previous investigators* accord- 
ing to individual ages are given in table 1. These figures, except those of Morales 
and Mandry,** are based on the records of family cases reported to the various 
health departments. 

A large number of susceptible children intimately exposed to measles in families 
living in crowded tenement homes of New York city were observed as part of a 
study of prophylaxis of measles with convalescent serum.* To analyze properly 
the prophylactic effect of the convalescent serum, it was necessary to correct for the 
factor of immunity. This was computed by deducting from the rate of protection 


Supported by a grant from the John and Mary R. Markle Foundation. 

From the Human Serum Division of the Public Health Research Institute of the City of 
New York, Inc. 

1. Stocks, P.: Latent Immunization in Measles, Lancet 1:1086, 1933. 

2. (a) Collins, S. D.: Past Incidence of Certain Communicable Diseases Common Among 
Children, Pub. Health Rep. 39:1553, 1924. (b) Butler, W.: Measles, Proc. Roy. Soc. Med. 
(Sect. Epidemiol.) 6:120, 1912-1913. (c) Chapin, C. V.: Measles in Providence, R. I. 1858- 
1923, Am. J. Hyg. 5:643, 1925. 

3. (a) Butler.2b (b) Chapin.2¢ (c) Wilson, E. B.; Bennett, C.; Allen, M., and Worces- 
ter, J.: Measles and Scarlet Fever in Providence, R. I., 1929-1934, with Respect to Age and 
Size of Family, Proc. Am. Philos. Soc. 80:357, 1939. (d) Fales, W. T.: Unpublished data 
of Baltimore epidemic, 1936-1937, cited by Karelitz, S., in Holt, L. E., and Howland, J.: 
Holt’s Diseases of Infancy and Childhood, edited by L. E. Holt Jr. and R. McIntosh, ed. 11, 
New York, D. Appleton-Century Company, Inc., 1940, p. 1127. (e) Top, F. H.: Measles in 
Detroit, 1935, Am. J. Pub. Health 28:935, 1938. (f) Morales, E. G., and Mandry, O. C.: 
Relative Prophylactic Value of Convalescent and Immune Adult Measles Serum, Am. J. Dis. 
Child. 39:1214 (June) 1930. 

4. Stillerman, M.; Marks, H. H., and Thalhimer, W.: Prophylaxis of Measles with 
Convalescent Serum: Principal Factors Influencing the Results, Am. J. Dis. Child., this 
issue, p. 1. 


15 











16 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


obtained among children who had received injections of serum the proportion of 
contacts of corresponding ages who had not received injections and who would 
not be expected to contract measles during a current epidemic. Such a control 
group exposed under conditions similar to those in which the contacts who had 
received injections lived was studied in the 1940-1941 epidemic. Contacts were 


TasB_e 1.—Secondary Attack Rate of Measles Among Susceptible Family Contacts, 
Classified by Age* 
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* Institutional and nonresident patients not included. 
+ Contacts 6 months to 4 years inclusive. 


TaBLE 2.—Attack Rate of Measles Among 266 Exposed Susceptible Family Contacts 
in New York City, 1940-1941 
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considered suitable controls only when the patient who was the source of the 
infection (primary case) was seen when the measles was in the acute stage. 
Children with a questionable history of a previous attack of measles were excluded. 
Children exposed in hospitals or nurseries, at play or anywhere other than in 
their own homes were not included, because of the uncertainty and the variant 
degrees of exposure. The control contacts were followed from nine to twenty- 
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three days after the beginning of the exposure unless the rash developed before 
that. 

The incidence of measles in this epidemic was the highest ever reported in New 
York city. The outbreak began in November of 1940 and pursued its course for 
eight months, with its peak in April 1941. The cases in this report were gathered 
during this entire season. 

The secondary attack rate among 266 contacts who were exposed to a family 
member with measles is given for successive ages from 0 to 9 years and for the 
age group 10 to 14 years in table 2. The attack rate rose abruptly from only 
45 per cent for those under 1 year to 86 per cent for those at the age of 1 year and 
changed little from this figure for children up to the age of 7 years. For children 
between 8 and 9 years of age the rate declined to an average of 69 per cent and 
for the oldest group it dropped sharply to 15 per cent. For all ages combined the 
rate was 75 per cent. 

The incidence of measles among 51 exposed infants under 1 year of age is 
recorded by months in table 3. Measles did not occur in 10 contacts less than 














TaBLeE 3.—Incidence of Secondary Measles in Infants Under 1 Year of Age 
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4 months of age and occurred in only 1 of 7 contacts 4 months of age. Subsequently 
the attack rate rose sharply, and for infants 9 to 11 months of age the rate was 
about the same as that for children 1 year of age. 

There were 21 susceptible children 6 months to 10 years of age who did not 
have measles after the first exposure and who were reexposed to a family member 
who did contract the disease. Of these children, 13 (or 38 per cent) contracted 
measles. This attack rate is about one half of that (75 per cent) of the susceptible 
contacts exposed a first time. 

The effect of duration of exposure on the attack rate was also investigated. This 
was based on experience with 56 contacts who were separated from the source of 
the infection early. These children, 6 months to 9 years of age, were exposed to 
36 patients with measles who had been hospitalized, 21 on the day the rash 
appeared and 11 the day after the rash appeared. Measles developed in 44 (or 
79 per cent) of the 56 contacts. This rate corresponds to that of 74 per cent 
recorded for the 210 children who were exposed at home throughout the illness 
of the patients. Infection in these intimately exposed contacts occurred before 
the onset of the rash in the patient, and once the rash had appeared, early separa- 
tion of the contact from the patient did not alter the secondary attack rate. 

The effect of increased intensity of exposure, as measured by the attack rate 
among susceptible contacts exposed simultaneously to 2 patients with measles in 
the same family, appeared to be of little significance. Of the 9 contacts with 
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multiple exposures, measles occurred in 7 (or 78 per cent). This proportion is 
about the same as that for all other contacts, but the number is too small to permit 
a definite conclusion. 

The interval in days between the occurrence of the first and that of the second 
case of measles in a family was analyzed according to ages of the patients. The 
appearance of the rash rather than the onset of the symptoms was taken as the 
measuring point at home, because first, it could be ascertained more definitely and, 
secondly, the time of infection could not be determined accurately even though the 
period of exposure was known. As Stocks ° has pointed out, for statistical purposes 
in homes the interval between the onset of the rash in the first and that in the second 
case of measles is as good a measure of the incubation period as any which can be 
obtained. The interval between the onset of the rash in the patient and its onset in 
the contact contracting the disease after the first exposure varied from eight to nine- 
teen days (table 4). In the great majority of cases (80 per cent) it was ten to 
fourteen days. The period was longer than fourteen days in 28 cases (14 per cent) 
and less than ten days in 12 cases (6 per cent). There was a tendency for the 
longer intervals to occur more frequently among the younger contacts, but the pro- 
portion of contacts with intervals exceeding fourteen days was significantly higher 
only for those 12 to 23 months old. 


TABLE 4.—IJnterval in Days Between Onset of the Measles Rash in the Patient and 
Its Onset in the Family Contact 
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The fact that younger children appeared to contract measles more slowly than 
older ones led us to tabulate according to seniority the numbers of days before 
the onset of the rash in 2 or more susceptible family contacts to whom the disease 
had been transmitted from the same primary source of infection. Of 33 such 
families the interval was longer for the younger of the patients with secondary 
measles in 23, shorter in 5 and the same length in the remaining 5. Irrespective 
of seniority, the difference in the time elapsing between the secondary attacks from 
the same source ranged from zero to five days in all but 1 instance. In that instance, 
it was seven days. Of further interest was the fact that for each of 3 sets of twins 
similarly exposed the intervals before the onset of the rash also varied, being eleven 
and fourteen days, fifteen and sixteen days, and twelve and seventeen days. 
respectively. 

COMMENT 

The attack rates recorded by other investigators and by ourselves were about 
the same for contacts up to 10 years of age. In the 10 to 14 year group, how- 
ever, the rate was much lower both in Butler’s cases and in ours. “The low rate 


5. Stocks, P.: Incubation Period of Measles, Brit. M. J. 1:157, 1931. 
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in early infancy was due partly to the children’s passive immunity acquired from 
their mothers and in part to the smaller degree of exposure of infants too young to 
walk. During the second half of the first year the proportion of secondary attacks 
became greater, as the congenital immunity wore off./ The highest attack rate in 
each recorded series occurred in contacts 1 to 5 years of age. In those over 7 years 
there was a definite tendency for the rate to decrease as the age increased. This 
apparent resistance of certain older persons may be due in part to lessened chance 
of infection because of differences in mode of life or of a definite immunologic 
mechanism. 

An experience encountered by one of us (M. S.) in a private suburban school in 
April 1941 may help to explain certain differences in the attack rate between city 
and suburban children in the upper age group. A small class (11) of children 
11 to 12 years of age was exposed from 9 a. m. to 9:35 a. m. on Monday to a 
classmate who was sneezing and coughing. On the following Thursday, this child, 
who was isolated at home, had a full-blown rash of measles. Of the 11 exposed 
children, the 6 who had never had measles all contracted the disease from eleven 
to fourteen days after the thirty-five minute exposure. A similar experience was 
described by Butler with a much larger group of children, 13 to 17 years of age, 
in a suburban boarding school in which the attack rate of measles was much higher 
than that in urban schools among adolescents of similar ages. 

The higher incidence of measles among older children in suburban than in 
urban schools probably reflects the fewer opportunities of young children in 
communities with low density of population to become infected. Consequently 
the decrease in attack rate that occurs with increase in age over 7 years among 
urban children is due not to factors inherent in growth per se but rather to the 
opportunity city life provides for acquiring an active immunity through repeated 
exposures to minor or attenuated doses of infection. This does not, however, 
explain the variations in the attack rate of measles among the older children listed 
in tables 1 and 2, in which all recorded cases are presumably from urban centers. 

About one fourth of the supposedly susceptible children did not have measles 
after one intimate exposure. Some of these less susceptible children may not have 
contracted the disease because of some degree of latent immunity. Of those who 
escaped infection on the initial exposure and were reexposed, about one half 
succumbed to the disease. Thus, even though the likelihood of contracting measles 
on reexposure is less, it nevertheless exists. 

The period, of exposure necessary to obtain the highest secondary attack rate 
has not been definitely determined. Karelitz * found the ability to prevent measles 
diminished as the period of exposure progressively increased from the indeterminate 
or mild exposures that occur in hospitals, schools and nurseries for a few minutes 
to six hours to the interse and prolonged types present in unhygienic homes for 
four to eight days. In our study, limited to intimately exposed contacts, we found 
that by the time the rash had appeared in the patient, i. e., the fourth day of 
exposure for the family contact, the secondary attack rate was not affected by 
separation of the patient and the contact. Likewise for a large series of similarly 
exposed susceptible children who received prophylactic injections of convalescent 
measles serum between the fourth and the seventh day after exposure, the rate 
of protection showed no significant difference depending on the length of exposure 
between the contact who had received injections and the source patient.‘ 


6. Karelitz, S., and Karelitz, R. F.: The Significance of the Conditions of Exposure in 
the Study of Measles Prophylaxis, J. Pediat. 12:195, 1938. 
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Furthermore, our experience showed that a more intense exposure did not 
increase the secondary attack rate in a small group (9) of families in which suscep- 
tible contacts were exposed simultaneously to more than 1 patient with measles. This 
is in accord with the findings of Top in a large: -eries of cases.*¢ It would seem, 
therefore, that the incidence of measles increases as the intimacy and the duration 
of exposure increase, until a saturation point is reached, after which further 
exposure does not affect the secondary attack rate. For intimately exposed family 
contacts, once the rash has appeared in the patient, hospitalization of the patient 
will neither lower the secondary attack rate of contacts who have not received 
injections nor increase the rate of protection of contacts to whom serum has been 
given. 

In our experience only a relatively short period of exposure is apparently neces- 
sary for infection to occur in intimately exposed contacts. In the aforementioned 
schoolroom all 6 of 11 classmates who had never had measles contracted the disease 
after a thirty-five minute exposure. In a suburban boarding school 15 susceptible 
children who had been intimately exposed to a patient with measles for four hours 
were given a modifying dose of convalescent serum. In all these children modified 
measles developed. 

The ideal method of calculating the incubation period of measles is to expose a 
susceptible child to a patient with measles in the preeruptive or early eruptive stage 
for a short time in a small room and then examine the contact daily until symptoms 
appear. Under these conditions the time of the infection and that of the onset of 
symptoms can be accurately determined. When exposure takes place in families 
under ordinary conditions, however, the time that infection occurs in susceptible 
children is not known, since the same patient may infect different contacts on 
different days and the onset of symptoms may not be noticed by an unobservant 
mother. Therefore the interval between the onset of the rash in the patient and that 
in the contact was considered a more practical guide for measuring the “incubation 
period” at home. In hospitals it is often difficult to determine accurately when the 
contact became infected, because the exposure is more varied and less intimate 
than in the home and there may be multiple sources of exposure. Nevertheless, 
there is an interesting agreement between the distribution of the incubation periods 
of measles arrived at by Stocks * from. 2,490 records of home cases studied in the 
borough of St. Pancras in London from 1924 to 1928 by the same method employed 
by us and the distribution observed by Goodal * for 116 hospital cases. 

Interest attaches to the variations in the incubation period. The mean length 
of this period was twelve days for the present series of contacts, with a range of 
ten to fourteen days for the great majority. The period was fifteen to nineteen 
days for one sixth of the contacts. The extremely long or extremely short periods 
of some contacts can be accounted for by the fact that measles is infectious for 
four to seven days and contacts may be infected on any one of these days. 
Variations in host resistance may also be responsible for differences in the length 
of the incubation period. Dudley calls the speed at which the rate of reception 
of successive small doses of infection overtakes the rate at which the immunizing 
power of the blood can deal with them the “velocity of infection.” This may explain 
the tendency of the incubation period to be longer for the younger age groups, . 
particularly for children between 12 and 23 months of age. The number of such 


children observed, however, is too small to warrant definite conclusions. 


7. (a) Stocks.5 (b) Stocks, P., and Karn, M. N.: A Study of the Epidemiology of 


Measles, Ann. Eugenics 3:390, 1928. 
8. Goodal, E. W.: Incubation Period of Measles, Brit. M. J. 1:73, 1931. 
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SUMMARY AND CONCLUSIONS 

The secondary attack rate of measles in 266 intimately exposed susceptible 
family contacts 1 month to 14 years of age observed in the 1940-1941 epidemic in 
New York city was 75 per cent. 

Age was the principal factor influencing the secondary attack rate of intimately 
exposed children. This attack rate was lowest for children in early infancy, 
highest for those 1 to 7 years of age (80 to 90 per cent) and sharply lower for 
those in the 10 to 14 year group (15 per cent). 

Of 21 children 6 months to 10 years of age who escaped measles on one 
exposure and were reexposed, about one half contracted the disease. 

Hospitalization of patients after the appearance of the rash did not lower the 
secondary attack rate of the intimately exposed susceptible children. 

An increased intensity of exposure as measured by simultaneous contact of 
susceptible children with more than 1 patient with measles in 9 families did not 
increase the incidence of the disease. 

The incubation period of measles was ten to fourteen days for 80 per cent of the 
contacts, fifteen to nineteen days for 14 per cent and less than ten days for 6 per 
cent. The proportion of patients with an incubation period of fifteen days or more 
was significantly greater in the 12 to 23 month age group. 


Mr. Herbert H. Marks, of the Metropolitan Life Insurance Company, assisted in this work. 
This study was made possible by the cooperation of Drs. Ralph Muckenfuss, Samuel Frant, 
Frank Calderone, Sophie Rabinoff and Franklin Foote and their respective staffs, of the New 
York City Health Department; of Miss Katherine Faville and her staff, of the Henry Street 
Visiting Nurse Service; of the medical boards of the Kingston Avenue and the Willard 
Parker Hospital, and by the pediatric department of the New York and the Bellevue Hospital. 


Fifteenth Street and East River. 








IMMUNITY TO TETANUS INDUCED BY A THIRD DOSE 
OF TOXOID THREE YEARS AFTER BASIC 
IMMUNIZATION 


BASED ON A STUDY OF THIRTY-EIGHT ALLERGIC CHILDREN 


M. MURRAY PESHKIN, M.D. 
NEW YORK 


During the present emergency the subject of active immunization against 
tetanus commands special attention. Of particular importance is the degree of 
immunity induced by the stimulating, or “booster,” dose of tetanus toxoid in relation 
to the interval between basic immunization and the administration of the “booster” 
dose. 

In my first report, on the appearance of tetanus antitoxin in the blood serum 
following two injections of 0.5 cc. each of combined alum-precipitated diphtheria 
and tetanus toxoids, it was shown that 94.6 per cent of a group of 186 allergic 
children attained a protective level of tetanus antitoxin when a critical level was 
considered as 0.01 American unit of antitoxin per cubic centimeter of blood. In 
a second study * a third, or “booster,” injection of 0.5 cc. of the combined toxoids 
was given to 65 of the same 186 children. Nine of these 65 children had failed 
to attain adequate immunity after the first two doses of the combined toxoids. 
The “booster” dose was administered three to fifteen months after the completion 
of basic immunization. In a third communication * I reported the effect of “booster” 
injection of 0.5 cc. of combined diphtheria and tetanus toxoids or tetanus toxoid 
alone given to 31 others of the 186 children described in the first report two years 
after the completion of basic immunization. The “booster” dose of toxoid stimu- 
lated the production, in all instances, of an adequate titer for tetanus antitoxin. 
Moreover, the “‘booster” dose of toxoid given two years after the completion of 
basic immunization was always followed by a tetanus antitoxin titer which was 
higher and lasted for a much longer period than that which developed after basic 
immunization or after the “booster” dose of combined toxoids injected three to 
fifteen months after basic immunization. 

In this communication, I am reporting the results of a comparable study on 
the degree and the duration of immunity after a “booster” injection of 0.5 cc. of the 
alum-precipitated toxoid given three years after basic immunization to 38 of the 
186 children used in the study described in the first report. All of these 38 children 


F. G. Jones, of the Lilly Research Laboratories, gave technical assistance in this study. 

From the Children’s Allergy Clinic, Mount Sinai Hospital, Dr. Murray H. Bass, Director 
of the Department of Pediatrics. 

The preparations of combined alum-precipitated diphtheria and tetanus toxoids and alum- 
precipitated tetanus toxoid used in this study were furnished by Eli Lilly & Co. 

1. Peshkin, M. M.: Immunity to Tetanus Induced by Combined Alum-Precipitated Diph- 
theria and Tetanus Toxoids, Based on a Study of One Hundred and Eighty-Six Allergic 
Children, Am. J. Dis. Child. 62:9 (July) 1941. 

2. Peshkin, M. M.: Immunity to Tetanus Induced by Combined Alum-Precipitated Diph- 
theria and Tetanus Toxoids, Based on a Study of Sixty-Five Allergic Children Given a 
Third or “Repeat” Dose, Am. J. Dis. Child. 62:309 (Aug.) 1941. 

3. Peshkin, M. M.: Immunity to Tetanus Induced by a Third Dose of Toxoid Two 
Years After Basic Immunization, Based on a Study of Thirty-One Allergic Children, Am. J. 
Dis. Child. 65:873 (June) 1943. 
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had attained adequate immunity after the two initial doses of the combined toxoids. 
The children were divided into two groups. The 15 children in the first group 
were given a “booster” dose of 0.5 cc. of combined alum-precipitated diphtheria 
and tetanus toxoids, and the 23 in the second group were given a “booster” dose 
of 0.5 cc. of alum-precipitated tetanus toxoid alone. The creation of these two 
groups served a definite purpose which will be explained later. Since there was 
no appreciable difference in the immunities to tetanus induced by the combined 
toxoids and by the tetanus toxoid alone, the 38 children were treated as a single 
group for purposes of recording the antitoxin titers. 


MATERIALS AND METHODS 


The total number of samples of blood titrated for tetanus antitoxin from the 38 allergic 
children after the “booster” injection was 173. The dose consisted of 0.5 cc. of the alum- 
precipitated toxoids (either the combined diphtheria and tetanus toxoids or tetanus toxoid 
alone), and it was administered three years after completion of the basic immunization with 
two 0.5 cc. doses of the combined toxoids. Two hundred and fifty samples of blood had 
been titrated after the first two injections. 


TETANUS ANTITOXIN TITERS AFTER THE SECOND AND AFTER THE THIRD, 
OR “BOOSTER,” DOSE OF ALUM-PRECIPITATED TOXOIDS 


Examination of the data reveals that for all 38 patients titers determined after 
the second dose of toxoid were available for comparison with the 101 which were 
obtained at intervals of one month to one year after the third, or “booster,” dose. 
The values for antitoxin after the third dose of toxoid were higher in 94 of the 
101 instances, lower in 2 and the same in 5. After the third dose the average anti- 
toxin value was 12 times the average corresponding titer after the second dose. 
In the 2 instances in which the titers were lower after the “booster” dose of toxoid 
than after basic immunization, the former values were 2 units and 1 unit and the 
latter 3 and 2 units, respectively. 

From the data on 36 children it was found that when initial tests made within 
two months after the “booster’’ dose showed the antitoxin values to be higher after 
the third dose than after the second, then tests performed one year later revealed 
not only that the drop of the titer was retarded after the third dose but that the 
antitoxin values were distinctly higher (a ratio of 14.5 to 1 or an average antitoxin 
titer of 0.641 unit as compared with 0.044 unit). 


ANTITOXIN TITER WITHIN ONE MONTH AFTER THE 
“BOOSTER” DOSE OF TOXOID 


Data from which to determine the effect of the “booster” dose of toxoid on the 
antitoxin response, with reference to the antitoxin titers obtained after the second 
and immediately preceding the third dose of toxoid, were available for 38 patients. 
These patients were divided into two groups. 

The first group consisted of 17 children who had adequate antitoxin levels 
soon after the second dose of toxoid but whose titers some months later dropped 
to the level of 0.003 unit per cubic centimeter of serum. After the third dose 
of toxoid the titers of these patients ranged from 0.2 unit to 2 units, with an 
average titer of 1.13 units. The increase in titer ranged from 66 to 666 times, 
with an average increase of 376 times. 

The other group consisted of 21 patients who also had adequate antitoxin 
responses soon after the second dose of toxoid but whose subsequent titers, obtained 
some months later, though lowered, remained above the critical level for protection 
agaiust tetanus. After the third dose of toxoid the titers for 20 of these patients 
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ranged from 1 to 10 units of antitoxin, with an average titer of 3.35 units as 
compared with an average titer of 0.042 immediately preceding the dose. The 
increase in the titer ranged from 20 to 299 times, with an average increase of 
134 times. (The data for the remaining patient in this group were omitted in 
computing the averages because of the unusually high antitoxin titer of 40 units 
obtained within one month after the injection of the third dose of toxoid.) 

The data obtained in this study corroborated the observation, reported in pre- 
vious communications, that the antitoxin levels attained within one month after 
the administration of a third, or “booster,” dose of toxoid varied with those present 
immediately preceding the “booster” dose. When the titer dropped to the inade- 
quate level (0.003 unit of antitoxin) after having been adequate (0.01 unit or 
more of antitoxin), then the average titer following a third dose rose to 1.13 units 
of antitoxin. When the titer was always maintained at the adequate level after 
two doses of toxoid, then the titer following a third dose reached the highest 
value, with an average of 3.35 units of antitoxin. For the patients in whom the 
titer had dropped to an inadequate level a third dose of toxoid given three to 
fifteen months? or two years * after the second injection induced antitoxin values 
about the same as those reported in the present study; the ratios were 1.3: 1 and 
0.8: 1, respectively. For those patients who had maintained adequate titers the 
antitoxin value obtained when the third dose of toxoid was given after three years 
was higher than those obtained by giving it three to fifteen months or two years 
after the second injection; the ratios were 2:1 and 1.5: 1 respectively. 


TIME OF OCCURRENCE OF THE MAXIMUM ANTITOXIN RESPONSE 


To determine the maximum antitoxin response following the “booster” dose 
of toxoid, two or more tests were done on each patient within three months after 
the injection. Seven days after the third dose the antitoxin titers per cubic 
centimeter of serum were as follows: 0.017 unit, 1 child; 0.05 unit, 2 children; 
0.1 unit, 1 child; 0.2 unit, 6 children; 0.5 unit, 6 children; 1 unit, 5 children; 
2 units, 12 children; 5 units, 4 children, and 10 units, 1 child. These results 
indicated that adequate tetanus antitoxin levels (0.1 unit or more) were obtained 
seven days after the injection of a booster dose of 0.5 cc. of either the combined 
alum-precipitated diphtheria and tetanus toxoids or the alum-precipitated tetanus 
toxoid alone in 92 per cent of the children who were treated three years after the 
completion of basic immunization. For 20 of the patients the antitoxin titer was 
at its maximum seven days after the administration of the toxoid, while for the 
remaining 18 patients the titer was at its maximum within one month. For the 
former group of 20 children the maximum antitoxin levels were as follows: 0.2 
unit, 1 child; 0.5 unit, 2 children, and 1 to 5 units, 17 children. For the latter 
group of 18 children the maximum antitoxin levels were as follows: 0.5 unit, 
4 children ; from 1 to 5 units, 12 children; 10 units, 1 child, and 40 units, 1 child. 


The foregoing observations confirm the results recorded in the two earlier 
studies on comparable groups of children who received the “booster” injection 
of toxoid three to fifteen months and two years after basic immunization. How- 
ever, higher maximum antitoxin values were obtained after the third dose of 
toxoid for the majority of the children in the present series. In the group of 
children receiving the third dose within three to fifteen months after basic immuni- 
zation titers which were adequate for protection were attained by all of the 
children within one month after the “booster” dose of toxoid. However, the 
groups of children given the third dose of toxoid two and three years after basic 
immunization attained adequate titers within seven days. For the majority of 
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the children in all three groups the antitoxin titers were at maximum level on 
the seventh day after the “booster” dose of toxoid was administered, and for every 
patient the maximum was reached within two months or less. 


RATE OF DECLINE OF THE ANTITOXIN TITER 
TO AN INADEQUATE LEVEL 


All of the 38 children tested in the present study acquired adequate tetanus 
antitoxin levels within one month after the “booster” dose of toxoid. The percen- 
tage of children who had a drop of antitoxin titer from an adequate to an inade- 
quate level (0.003 unit pér cubic centimeter of serum) and the number of months 
required for this change are shown in the chart. Thirty children were available 
for testing one year after the “booster” dose was administered. For purposes 
of contrast, there is also shown in the chart one curve constructed from the data 
for the group of 30 children who received the third dose of combined toxoids or 
of tetanus toxoid alone two years after the second injection and another for the 
group of 59 children who received the third dose three to fifteen months after 
basic immunization. 

Examination of the chart shows that when the “booster” dose of toxoid was 
given three years after basic immunization 100 per cent of the 36 children main- 
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Percentages of 38 allergic children (broken line) who had achieved adequate immunity to 
tetanus (0.01 unit or more of antitoxin per cubic centimeter of blood serum) within one month 
after a third, or “booster,” dose of either combined alum-precipitated diphtheria and tetanus 
toxoids or alum-precipitated tetanus toxoid alone given three years after basic immunization, 
of a parallel group of 59 allergic children (dotted line) who received a “booster” dose of 
combined toxoids three to fifteen months after immunization and of another parallel group 
of 30 allergic children (solid line) who received a “booster” dose of combined toxoids or 
tetanus toxoid two years after basic immunization. 


tained adequate immunity for a year. In contrast, of the 30 children given the 
“booster” dose two years after basic immunization, 100 per cent maintained 
adequate immunity for ten months and only 97 per cent for a year. Of the 59 
children given the “booster” dose three to fifteen months after basic immunization, 
100 per cent maintained adequate immunity for two months, 98 per cent for six 
months, 97 per cent for ten months and only 93 per cent for a year. The group 
given the “booster” dose three years after basic immunization was the only one 
in which every child maintained adequate immunity against tetanus during the 
one year period. This is of importance when one considers that there is no 
cutaneous test available for the determination of immunity to tetanus and that the 
titration of blood serum for tetanus antitoxin is not a practical laboratory pro- 
cedure. Moreover, the average antitoxin levels one year after the “booster” dose 
for the three groups of children were as follows: 0.373 unit of antitoxin per cubic 
centimeter of blood serum for the group of children given the “booster” dose of 
toxoid three years after basic immunization (1 patient had 10 units of antitoxin 
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and these data were purposely omitted in calculating the average titer since the 
inclusion of so high a titer would cause a distortion of the average) ; 0.298 unit 
of antitoxin for the group of children given the “booster” dose of toxoid two years 
after basic immunization, and 0.083 unit for the group of children administered 
the “booster” dose three to fifteen months after basic immunization. 


Maximum Tetanus Antitoxin Titer of Allergic Children and Titers Obtained Less Than 
One Year (When the Titer Dropped to 0.003 Unit of Antitoxin per Cubic 
Centimeter of Blood Serum) and One Year After the Third or 
“Booster” Injection of Combined Alum-Precipitated 
Diphtheria and Tetanus Toxoid * 
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* Data are included only for those children whose titrations were performed within forty days after 
the injection of toxoid. Data for the 56 children given a “booster’’ dose of toxoid between three and 
fifteen months after basic immunization and for the 30 children given injections two years after basic immun- 
ization were obtained in previous studies (footnotes 2 and 3). ‘Twelve of the 30 children who received a 
“booster” dose two years after basic immunization and 15 of the 36 children given injections three years 
— basic immunization were given tetanus alum-precipitated toxoid alone. All percentages are approxi- 
mate. 


+ Data for patients with an antitoxin titer of 0.003 unit less than one year after the “booster’’ dose are 
included because such titers persist at this level for at least two years. 


t Patients with antitoxin levels of 0.017 and 0.025 unit are grouped with those having a titer of 0.01 unit. 


INITIAL MAXIMUM ANTITOXIN LEVEL COMPARED WITH THE LEVELS ONE 
YEAR AND LESS THAN ONE YEAR AFTER THE THIRD DOSE OF TOXOID 


Thirty-six of the 38 children were available for retesting one year after receiving 
the “booster” dose of toxoid. In the table the maximum antitoxin titers obtained 
within the first month and the titers obained one year after the administration of 
toxoid (or less than one year in those cases in which the titer dropped to the 
inadequate level earlier than this) are compared. The table also gives the com- 
parable data for the children who received the third dose of toxoid three to fifteen 
months after basic immunization and for those who received it two years after 
basic immunization. 
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Four per cent of the 56 children who received a “booster” dose of toxoid three 
to fifteen months after basic immunization and none of those who received it 
two and three years after basic immunization showed a drop in titer from a level 
adequate for protection to an inadequate level in less than one year. 

At the end of one year the level of antitoxin was maintained at 0.1 unit per 
cubie centimeter of serum in 72 per cent of the children who were given the third 
injection three years after the second dose (group A), in only 39 per cent of those 
who were given the “booster” dose three to fifteen months after basic immunization 
(group B) and in 87 per cent of the children who received the injection two 
years after basic immunization (group C). The ratios of about 2:1 between 
groups A and B and 0.8: 1 between groups A and C are largely the result of the 
differences in initial maximum titers. Ninety-seven per cent of the children of 
group A as compared with 77 per cent of the children of group B and 100 per 
cent of the children of group C had maximum initial titers of 0.5 unit or more 
of antitoxin. Thus, it can be observed that the antitoxin titer had dropped to an 
inadequate level in one year or less in 8 per cent of the group of 56 children who 
were given the “booster” dose of toxoid three to fifteen months after basic immuni- 
zation, in 3 per cent of the group of 30 children who were given the “booster”’ 
injection two years after basic immunization and in none of the group of 
36 children who were given the “booster” injection three years after basic 
immunization. 

REACTION AND SENSITIVITY 

Fcr the first 15 of the 38 children in the present series the “booster” dose 
consisted of combined diphtheria and tetanus toxoids. Ten of these 15 children 
had local reactions, similar to those described in a previous publication.* Five of 
these 10 children, of whom 3 had severe local reactions and 1 a moderate and 1 a mild 
reaction, some hours after the injection of the combined toxoids experienced ele- 
vations of temperature ranging up to 102 F., which lasted one day. The incidence 
of febrile reactions in this group of 15 children, 33 per cent, contrasts with 22 per 
cent in the group of 18 children given combined toxoids two years after basic 
immunization and with 3 per cent in the group of 65 children given combined 
toxoids three to fifteen months after basic immunization. One child of the group 
of 15 showed a general allergic reaction after the third injection of combined 
toxoids, with only a slight reaction at the site of the injection. The symptoms 
of the general reaction were an elevation of temperature to 101 F., severe head- 
ache which lasted for one day and severe hay fever commencing one hour after 
the injection and lasting for two days. This was the second allergic systemic 
reaction encountered in the active immunization of 186 allergic children who have 
had two to five doses of combined toxoids, including 36 children who have had a 
third dose of alum-precipitated tetanus toxoid alone, that is, in a total of 509 
injections (an incidence of 0.4 per cent). 

The remaining 23 of the 38 allergic children were given a “booster” dose of 
only alum-precipitated tetanus toxoid. None of these children showed a febrile 
reaction after the injection. However, 2 children experienced a moderate and 3 
a severe local reaction. 

The scratch tests, performed with undiluted combined diphtheria and tetanus 
alum-precipitated toxoids and with tetanus alum-precipitated toxoid alone, did 
not produce positive reactions, immediate or delayed, in any of the children observed 
in this study. The tests were performed prior to and from one to five months 
(an average of two months) after the third dose of toxoid. In view of these negative 
reactions to cutaneous tests with toxoid preparations, the systemic reactions (eleva- 
tion of temperature, headache and hay fever) after the administration of the 
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“booster” dose of the combined alum-precipitated diphtheria and tetanus toxoids 
can be attributed to the increased sensitivity to the protein of the diphtheria bacillus 
rather than to the proteose contained in the toxoid preparation. In view of the 
increased incidence of systemic reactions following a “booster” dose of combined 
alum-precipitated diphtheria and tetanus toxoids (22 and 33 per cent, respectively, 
in the groups receiving it two and three years after basic immunization) it is 
advisable to employ alum-precipitated tetanus toxoid only, especially when the 
“booster” dose is given to older children two or more years after the completion 
of basic immunization with two doses of the combined toxoids. 


COMMENT 


The capacity to respond with maximum antitoxin levels to a stimulating, or 
“booster,”’ dose of either combined alum-precipitated diphtheria and tetanus toxoids 
or alum-precipitated tetanus toxoid alone given three years after basic immuniza- 
tion with two 0.5 cc. doses of the combined toxoids is clearly shown by the results 
obtained with 38 children. 

The results obtained in the present study confirm the observation, reported 
in three previous studies, that the intervals between the two basic doses of the 
combined toxoids and between these and the third, or “‘booster,”’ dose have a direct 
influence on the antitoxin response. The longer the intervals (within the limits 
of the investigations to date) between the injections of tcexoid the higher the 
antitoxin response. In the second study * the third and second doses of combined 
toxoids were given at intervals of three to fifteen months, in the third study * they 
were given at an interval of two years and in the present study at an interval of 
three years. The vast majority of the children in the last group responded with 
the highest antitoxin values thus far obtained. The influence of an interval of 
four years between basic immunization and the “booster” dose of toxoid is under 
investigation. 

SUMMARY AND CONCLUSIONS 

Three years after the completion of basic immunization with two 0.5 cc. doses 
of combined alum-precipitated diphtheria and tetanus toxoids, 38 allergic children 
were given a third, or “booster,” dose of 0.5 cc. (15 children received combined 
alum-precipitated toxoids and 23 children alum-precipitated tetanus toxoid alone). 
The level of antitoxin was determined at various intervals after the second and 
after the third dose of the toxoids, and the respective totals of 250 and 173 specimens 
of blood serum were titrated for tetanus antitoxin. 

' An elevation of temperature which lasted one day followed the administration 
of the third dose of combined toxoids in 33 per cent of the children. This incidence 
of febrile reactions contrasts with 22 per cent in the group of 18 children given 
a third injection of combined toxoids two years after basic immunization, with 
3 per cent in another group of 65 children given a third injection of combined 
toxoids three to fifteen months after basic immunization and with 1 per cent in 
the group given only the basic immunization. 

One systemic allergic reaction (hay fever and severe headache) occurred in 
a child given the combined toxoids. 

Prior to and from one to five months (an average of two months) after the 
“booster” dose, reactions to scratch tests with undiluted combined alum-precipitated 
diphtheria and tetanus toxoids and with alum-precipitated tetanus toxoid alone 
were negative. 
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The injection of a third, or “booster,” dose of combined alum-precipitated 
diphtheria and tetanus toxoids or of alum-precipitated tetanus toxoid alone into 
allergic children three years after the completion of basic immunization with two 
doses of combined toxoids was followed within one month in all instances by an 
adequate tetanus antitoxin titer. This titer was always higher and lasted for a 
much longer period than that which followed basic immunization as well as that 
which followed a “booster” dose of combined toxoids given three months to two 
years after basic immunization. The antitoxin titer obtained on the seventh day 
after the administration of a “booster” dose of toxoid given three years after 
basic immunization was always adequate, and it was at its maximum at this time 
in the majority of instances. 

Finally, when a child has had basic immunization with two doses of combined 
alum-precipitated diphtheria and tetanus toxoids and a third injection of toxoid 
is administered three years later, then alum-precipitated tetanus toxoid alone should 
be used in order to keep local and systemic allergic reactions at the minimum level. 


450 West End Avenue. 








SUBCLINICAL VITAMIN DEFICIENCY 
VI. THIAMINE IN SKELETAL MUSCLE OF INFANTS AND CHILDREN 
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Thiamine occurs in skeletal muscle in two phases, extracellular and intracellular. 
The extracellular is probably freely diffusible and is in equilibrium with the thiamine 
of the plasma.’ It is not of great concentration, the concentration in plasma being 
about 0.004 mg. per cubic centimeter. The concentration of intracellular thiamine is 
considerably greater, the content in whole muscle of an adult being about 0.5 mg. 
per gram.? The thiamine of muscle is thus almost entirely intracellular, being 
combined with protein and enzymatically active.* Earlier work* has suggested 
that the thiamine content of muscle in children may exceed that of muscle in adults. 
As a preliminary to settlement of this point, a further series of analyses of muscle 
of infants and children has been undertaken to determine the approximate range 
and variation of concentrations of thiamine in muscle in the lower age groups. 


METHOD 


Samples of skeletal muscle of 0.2 to 1.0 Gm. were obtained at autopsy or were removed 
from the abdominal musculature in the course of major operations. Samples were placed 
in tightly stoppered, weighed tubes, the weight was determined, and the muscle was homog- 
enized by the Potter technic ® in 0.02 molar sodium acetate—acetic acid buffer, pu 4.6, a short 
time aftér collection. Aliquots of the homogenized sample were taken for analysis for thiamine 
and phosphorus. All analyses were made in duplicate or triplicate. Experiments for recovery 
of phosphorus and thiamine showed complete recovery of added material. The content of thiamine 
was determined by the yeast fermentation method.* Correction for yeast-stimulating substances 
other than thiamine was obtained by repeating the fermentation measurements on another set 


This investigation, while incomplete, has been terminated because of war work. 

Aided by a grant from the Williams and Waterman Fund, Research Corporation, New 
York City. 

From the Laboratory of Dental Medicine, Harvard School of Dental Medicine and the 
Department of Surgery, Harvard Medical School. 
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of duplicate aliquots in which the thiamine had been destroyed by sodium sulfite? The “true” 
thiamine content was calculated by difference. 

The content of phosphorus was determined by the Kuttner-Lichtenstein technic.2 Since 
the values for phosphorus depend almost entirely on the amount of intracellular phosphate 
present in muscle, measurements of phosphorus can be used to estimate the quantity of 
intracellular phase present in a given sample of muscle. 


RESULTS 


The data on the thiamine content of muscie taken from infants and children are 
summarized in table 1. 

Table 2 is an excerpt from table 1 containing the data on those subjects whose 
diet was known at the time of biopsy. All were essentially afebrile, and all were 


TABLE 1.—Thiamine Content of Skeletal Muscle of Infants and of Children 








Total 
Yeast- Activity Phos- 
Stimu- After “True”’ phorus, 
lating Sulfite Thia- per 
Patient Age Sex Activity * Treatment * mine * Cent Comments 
A Premature fetus t a 1.47 0.14 1.33 anes 
B 2 days M 1.95 0.48 1.47 0.21 Imperforate anus 
Cc 2 days F 1.26 0.40 0.86 0.18 Intestinal obstruction 
D 8 months M 1.09 0.24 0.85 0.16 Abscess of wall of the chest 
E 15 months M 0.82 0.39 0.43 0.15 Bronchiectasis 
F 27 months M 1.57 Sos eae 0.15 Chronic nutritional disturb- 
ance 
G 3 years F 0.65 0.21 0.44 0.20 Celiac disease; ? intestinal 
obstruction 
H 5 years M 0.83 0.17 0.66 0.14 Urethral obstruction 
I 5 years M 0.60 0.00 0.60 0.18 Renal stone 
J 6 years M 0.54 0.33 0.21 0.16 Urethral obstruction 
K 6 years M 0.99 0.22 0.77 0.16 Urethral obstruction 
L 7 years F 0.65 see data 0.20 Meningocele 





* Expressed in thiamine equivalents, milligrams per gram of fresh muscle. 
t Autopsy specimen. Biopsies of all other patients were taken at surgical procedures. 


Tas_eE 2.—Thiamine in Muscle of Children and Infants Taking “Good” Diets 








Patient Age Sex Thiamine * 

D 8 months M 0.85 

E 15 months M 0.43 

G 3 years F 0.44 
H 5 years M 0.66 

I 5 years M 0.60 

Jd 6 years M 0.21 

K 6 years M 0.77 





* Milligrams per gram of fresh muscle. 


taking a “good” diet. The low value for patient E was unexplained. Patient 
G had been taking 2 teaspoons of a vitamin B complex preparation daily for some 
period. However, he suffered from celiac disease, and the amount of thiamine 
absorbed is questionable.*° Patient J was taking sulfathiazole at the time of 
biopsy. The effect of sulfathiazole on analyses by the yeast fermentation procedure 
was not determined. 


7. Schultz, A. S.; Atkin, L.; Frey, C. N., and Williams, R. R.: Application of the 
Sulfite Cleavage of Thiamin to the Yeast Fermentation Method, J. Am. Chem. Soc. 68: 
632, 1941. 

8. Kuttner, T., and Lichtenstein, L.: Micro Colorimetric Studies: II., J. Biol. Chem. 
86:671, 1930. 

9. Schultz, A. S.; Atkin, L., and Frey, C. N.: The Determination of Vitamin B: by the 
Yeast Fermentation Method, J. Indust. & Engin. Chem. (Anal. Ed.) 14:35, 1942. 

10. May, C. D.; McCreary, J. F., and Blackfan, K. D.: Notes Concerning the Cause 
and Treatment of Coeliac Disease, J. Pediat. 21:289, 1942. 
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COMMENT 


The variations observed in the thiamine content of skeletal muscle appear to 
exceed the variations in phosphorus content and may therefore be taken as true 
variations in intracellular concentration of thiamine. The concentrations of thiamine 
found in the fetus and in the younger infants are in general greater than those 
observed in the older children and in adult patients, but considerable deviation 
from this rule can be noted. It is difficult to be certain that part of this variation 
is not nutritional rather than an effect of age per Se. 

It should be noted that, contrary to earlier impressions based on a few studies 
of muscle in adults,‘ the amount of yeast-stimulating activity remaining after 
treatment with sodium sulfite is by no means negligible in samples of muscle 
taken from children. This point should be reinvestigated in a series of analyses of 
muscle of adults. 

SUMMARY AND CONCLUSION 


The thiamine content of skeletal muscle was determined in a group of infants 
and children by the yeast fermentation method of assay for thiamine. Correction 
was made for yeast-stimulating material other than thiamine by destroying the 
thiamine in the muscle with sodium sulfite and repeating the fermentation measure- 
ment. The “true” thiamine content of the samples of muscle was then calculated 
by difference. 

In 12 subjects, ranging in age from a premature fetus to a 7 year old child, 
the concentration of thiamine varied between 0.21 and 1.47 mg. per gram of fresh 
muscle. In general, the higher values were found in the younger children and the 
fetus. Only 3 values were below 0.6 mg. per gram. Two of these low values 
were explainable on nutritional or technical grounds. 

In infants and young children, concentrations of thiamine in the muscle below 
0.6 mg. per gram of fresh muscle are probably abnormal. 

Merck and Company supplied the thiamine used in this investigation. 
300 Longwood Avenue (Dr. Gross). 


11. Carleen and others.6® Schultz and others.® 
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HYPERVITAMINOSIS A AND CAROTENEMIA 
“Y. JOSEPHS, M.D. 


BALTI MORE 


The effect on man of the ingestion of large 
amounts of carotene has been the subject of many 
articles in the past twenty years. On the other 
hand, knowledge of the results of overdosage 
with vitamin A is almost entirely confined to the 
effects on rats and mice. The lack of experience 
with hypervitaminosis in man is easy to under- 
stand, since only artificial concentrates contain 
sufficient vitamin A to be dangerous, and the 
ability to obtain these is limited. Early recogni- 
tion of the possible danger of hypervitaminosis 
has limited the employment of excessive amounts 
in therapy. Moreover, the zone of safety between 
an adequate prophylactic dose and a dangerous 
dose is very large. One safeguard is lacking, 
that against the zeal of a person who is “sold 
on’ vitamins. We have recently observed a case 
in which enthusiasm for vitamin therapy was 
pr:sent in a mother and eventually in her child. 


= 


REPORT OF A _ CASE 


/listory.—B. B., a 3 year old boy of Jewish parentage, 
hac appeared well up to the fall of 1938, when he was 
abc it 18 months old. At that time his appetite dimin- 
ish d and he seemed to be disinclined to play. Six 
mo ths later (May 1939) he had a severe attack of 
ton illitis, for which he was given sulfanilamide for two 
da\:. Two months after this, July 26, 1939, he had a 
ton-illectomy followed by hemorrhage, after which he 
rec:ived three transfusions. A blood count done after 
the hemorrhage showed severe anemia and 2,900 white 
cel! per cubic millimeter, of which 44 per cent were 
neutrophils. The patient’s liver and spleen were found 
to ve enlarged, and clubbing of the fingers was noted. 
At this time he lost much of his hair, and that which 
grew back was sparse, dry and coarse. 

During the next eight months, the child failed to 
improve, and because of the enlarging spleen and the 
continuing anemia he was admitted to the Harriet Lane 
Hoine for study with the tentative diagnosis of Gaucher’s 
disease (March 1940). 


Physical Examination—When the patient entered the 
hospital in March 1940, his hair was sparse, dry and 
rather coarse, and eyebrows and fine hair over the body 
were lacking. The fingers and toes were slightly clubbed. 
He was pale and sallow, but there was no increase in 
pigmentation and no jaundice and the scleras were clear. 
The heart and lungs showed no abnormality. The liver 
was felt 2 cm. below the costal margin, the edge being 
sharp and firm. The spleen was enlarged and firm and 
was palpable 3 cm. below the costal margin. The child’s 
height was 89 cm. (about normal for his age). 


~ 





a ey study was aided by the John Howland Memorial 
‘und, 

From the Department of Pediatrics of the Johns Hop- 
kins University School of Medicine and the Harriet 
Lane Home of the Johns Hopkins Hospital. 





Laboratory Data.—Most of the laboratory data are 
summarized in table 1. In addition, a test of dextrose 
tolerance gave the following results: fasting level, 81 
mg. per hundred cubic centimeters of blood; levels after 
ingestion of dextrose, one-half hour 152 mg., one hour 
168 mg., two hours 140 mg. and three hours 111 mg. 
The results (in milligrams per hundred cubic centi- 
meters of blood) in the levulose tolerance test were: 
fasting, 91; half-hour, 132; one hour, 131; two hours, 
105, and three hours, 102. The erythrocyte sedimenta- 
tion rate (corrected) was 6 mm. in one hour on one 
occasion and zero on two others. The bromsulphalein 
test of hepatic function showed no retention of the drug. 
Excretion of urobiun was not increased in either the 
stools or the urine. The Wassermann and tuberculin 
tests gave negative reactions. 

Roentgenograms of the chest and skull showed no 
abnormalities, but those of the limbs revealed con- 
siderable irregularity in cortical structure. In the 
phalanges and metacarpals the cortex was extremely 
thin and the medullary cavities appeared to be “vacuo- 
lated.” The epiphyses of the upper ends of the humeri 
and tibias were mottled in appearance, and the dis- 
tances between epiphyses and diaphyses were greater 
than normal. There were five carpal centers of ossifi- 
cation, indicating that skeletal development was in ad- 
vance of the child’s age in years. 

A biopsy was done on a piece of bone, but unfor- 
tunately the tissue used was from the tibia, in which 
no change was disclosed by roentgenographic examina- 
tion; as a result we are unable to say what was the 
nature of the abnormal process which occurred predomi- 
nantly in the upper extremities. It is, however, possible 
to state definitely that the marrow showed no evidence 
of hypoplasia, nor was there any accumulation of 
reticuloendothelial cells. The only abnormality was a 
predominance of the more immature cells of the myeloid 
series. It was noted that the bones became decalcified 
in the fixative more rapidly than usual, but there was 
no evidence from the biopsy of any process that might 
cause decalcification of the bone. 


Course —The one outstanding feature of the exami- 
nation that appeared to point to a possible etiologic 
factor was the enormously high content of vitamin A in 
the serum such as would not ordinarily be encountered 
except four to six hours after ingestion of an excessive 
dose of vitamin A. On questioning the mother, it was 
learned that beginning at 2 to 3 months of age the 
child had received a teaspoonful of halibut liver oil a 
day (about 240,000 U. S. P. units of vitamin A) up to 
the present time. Moreover, he had on occasion drunk 
the oil directly from the bottle in undetermined amounts. 

As soon as it was appreciated that the case might 
be one of hypervitaminosis, the child was discharged 
with instructions that he should not be given any extra 
vitamin-A. Improvement was immediate. Within two 
months, the appetite had improved, the patient had gained 
weight and his hair had begun to grow back normally. 
By the end of six months his appearance and the com- 
position of his blood were normal and the vitamin A 
content of the serum was within the upper limit of 
normality. Certain features remained, however; the 


phosphatase was still elevated and the serum proteins 
were still depressed. For a time after he was dis- 
charged from the hospital the child showed a desire for 
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butter and carrots, which led to a considerable though 
temporary increase in serum carotene and a temporary 
increase in serum lipids. 

Two and a half years after leaving the hospital, the 
child was to all external appearances normal and of 
average height and development. He had had no illness 
except measles, and there was nothing in the mother’s 
account to indicate that any pathologic change was still 
present. However, his liver was palpable as a firm 
sharp edge about 2 cm. below the costal margin; the 
spleen was felt as a large, firm mass occupying the 
upper left quadrant of the abdomen, and his fingers were 
still slightly clubbed. The laboratory data were essen- 
tially normal except for a slight elevation of the phos- 
phatase content of the blood. The bones appeared 
normal in structure, but skeletal development was 
slightly in advance of the chronologic age (7 carpal 
centers of ossification at 5% years of age). 


In order to understand the significance of the 
conditions observed in this case, it will be neces- 
sary to review in considerable detail what is 


TABLE 1.—Laboratory Data for 


DISEASES OF CHILDREN 


dosage with vitamin A. Since different species 
vary greatly in degree of sensitivity to vitamin A 
and also possibly in the type of change produced 
by excessive amounts, one must be cautious in 
applying the knowledge gained by experimenta- 
tion with animals to the interpretation of occur- 
rences in the human being. There are, however, 
certain changes that have occurred in all the 
species tested, and these should form the basis 
for an understanding of the effects of intoxica- 
tion with vitamin A. The following account will 
be based on the effects of excessive doses of 
vitamin A on the rat, since that animal has been 
most extensively studied. 

When rats are given toxic doses of vitamin A 
(over 15,000 units a day), they lose weight 
almost immediately and may die in a week or 
ten days. There are certain rather constant 


Patient with Hypervitaminosis A 








7/26/39 1/29/40 3/7/40 3/19/40 4/6/40 4/10/40 4/15/40 6/21/40 10/14/40 10/31/42 


Oi sh Fess inc ctssctadasdsctontrns tees 
Erythrocytes, number/cu. mm.......... 2,100,000 3,800,000 4,300,000 3,900,000 3,400,000 ++ 4,400,000 4,600,000 6,000,000 
Hemoglobin, Gm./100 ce..... BS eT aN 7.5 8.0 10.1 11.0 ee 10.1 eu 11.3 12.0 11.2 
Leukocytes, number/cu. mm............ 2,900 6,100 6,200 4,600 a8 4,800 eee 5,700 8,400 7,200 
PIN iN is 0 sks ccncbaeseseecacins 44 40 36 38 40 sae 68 67 66 
pS Se ene §1 54 62 59 ew 30 31 33 
CR rare 5 0 2 0 1 1 1 1 
DI, Wiis do 6 ove vnbp ide cossinces 0 1 4 0 0 1 1 0 
ROOF CN, iii vnc vce svw bse cccciores “s ss 2 i “és oe o’ 
Platelets, number/cu. mm............... 68,000 70,000 34,000 42,000 120,00 
Fasting blood sugar, mg./100 cc......... 81 ea be 
Serum nonprotein nitrogen, mg./100 ce. 21 i “ 
oo Re ere 4.3 5.0 3.8 5.6 
REIN eos so va ctnseesnnas aawhos cans 2.9 3.6 2.6 3.5 
GE POs oo caved innbabaaunerewcue<e 14 14 1.2 2.3 
POE, be «0.0 sana dbadahndebewioaece 0.58 e > “a 
Serum bilirubin (van den Bergh), mg./ 

tcsintsanGs Maehaese kanye eeetn caw 4s 1.6 1.4 1.4 1.6 10 
Serum calcium, mg./100 ce............... 10.6 10.6 i 9.7 9.6 10,2 
Inorganic phosphorus, mg./100 cc....... 5.3 3.1 ove 5.0 4.7 “a 
Phosphatase, Bodansky units........... 18.7 16.5 sé 23 20 9.1 
Serum cholesterol, mg./100 cc............ 251 ane aint 243 242 ol 
Serum total lipid, mg./100 ce............ 1,140 800 770 950 840 30 
Serum vitamin A, U. S. P. units/100 ce.. 910 650 450 480 280 40 
Serum carotene, micrograms/100 cc..... 110 100 100 250 150 100 





known concerning overdosage with vitamin A 
and its precursor, carotene. It has seemed best 
to carry out the review in the following order: 
(a) the known results of overdosage with vita- 
min A and carotene as determined by experi- 
ments on animals; (b) carotenemia as it is 
observed clinically, including the factors influ- 
encing the accumulation of carotene in the blood 
and the clinical effects of carotenemia, (c) hyper- 
vitaminosis, (1) the factors leading to accumula- 
tion of vitamin A in the blood and (2) the 
possible mechanisms the body employs to protect 
itself against the harmful effects of overdosage 
with vitamin A. 


RESULTS OF OVERDOSAGE WITH VITAMIN A 
AND CAROTENE IN ANIMALS 


As has been said above, knowledge of hyper- 
vitaminosis A is confined to the effects in 
animals, particularly in rats and mice, which are 
especially sensitive to the toxic effects of over- 


symptoms; the hair, especially about the head, 
becomes unkempt and falls out and the skin 
becomes greasy and has a peculiar odor sug- 
gestive of hydrous wool fat. Later the eyes 
become sore, there is a bloody secretion from 
the nose and diarrhea develops.t | These symp- 
toms along with the extreme loss of weight 
and frequent loss of use of the posterior extrem- 
ities provide a superficial resemblance to vitamin 
A deficiency. An almost constant feature is the 
development of multiple spontaneous fractures 


1. (a) Domagk, G., and von Dobeneck, P.: Vir- 
chows Arch. f. path. Anat. 290:385, 1933. (b) Moll, 
T.; Dalmer, O.; von Dobeneck, P.; Domagk, G., and 
Laquer, F.: Arch. f. exper. Path. u. Pharmakol. 170: 
176, 1933. (c) von Drigalski, W.: Klin. Wehnschr. 
12:308, 1933. (d) Bomskov, C., and Seemann, G.: 
Ztschr. f. d. ges. exper. Med. 89:771, 1933. (e) Davies, 
A. W., and Moore, T.: Biochem. J. 28:288, 1934. (f) 
Baumann, C. A., and Moore, T.: ibid. 33:1639, 1939. 
(g) Noetzel, H.: Ztschr. f. d. ges. exper. Med. 105: 
83, 1939. 
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of the bones of the extremities.2, Some investi- 
gators reported exophthalmos,* the cause of 
which is unknown; others stated specifically that 
they had never seen this result.” 

Histologically two features stand out, rarefac- 
tion of the bones with extreme thinning of the 
cortex * and increased deposition of fat in the 
reticuloendothelial cells, especially in the Kupffer 
cells of the liver and in the spleen.° There has 
been considerable disagreement over the degree 
of accumulation of fat and the extent of the 
hyperplasia of the reticuloendothelial cells ; some 
investigators reported almost none,*® while one 
author likened the histologic picture to that ob- 
served in cases of Schiiller-Christian disease.”4 

Other histologic changes were noted by various 
authors, some of which may be of considerable 
significance if confirmed. Some authors, for 
instance, found evidence of increased activity 
of the thyroid gland ® ; one stressed increase in 
the basophilic cells of the anterior lobe of the 
hy pophysis,’ and hypertrophy of the island tissue 
of the pancreas was reported by another.® 

\lthough the anatomic studies have usually 
becn made on severely intoxicated animals, cer- 
tain of the changes, especially those in the reti- 
cu oendothelial cells, are known to occur also 
in animals less severely poisoned. This fact 
invicates that such changes are the result not 
of a general intoxication but of a process more 
sp: cifically associated with excess of vitamin A. 
In\estigations of the relationship of overdosage 
wii vitamin A to fat metabolism tend to con- 
fir this suggestion. Since this subject has 
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recently been reviewed,° it need only be touched 
on here. 

When vitamin A in large but nontoxic daily 
doses was given to rats, guinea pigs or rabbits, 
a rise in cholesterol and in total lipids of the 
serum occurred.*° This rise was only tempo- 
rary, however, and tended to disappear after a 
time, even while the large doses of vitamin A were 
being given.*! The same effect was observed in 
human beings ** but not in dogs.’ In rats pre- 
vious deficiency intensified and prolonged the 
response,® and a similar reaction was seen after 
pneumonia in infants receiving vitamin A.** 
Apart from this lipid reaction, the effect of vita- 
min A on physiologic processes has been little 
studied. No effect was observed on the forma- 
tion of blood in animals.'* The serum calcium and 
phosphorus were not affected, though there was 
an increase in excretion of calcium, which was 
attributed to “decalcification” of the bones.’* 
The basal metabolic rate was decreased.° An 
observation of considerable significance, if con- 
firmed, was that function of the liver was at first 
improved and then depressed by excessive vita- 
min A.1® All authors are agreed on the fact that 
recovery is prompt when the excessive intake of 
vitamin A is discontinued. 

In contrast to the harmful results of over- 
dosage with vitamin A, toxic effects have not 
been seen in animals after ingestion of excessive 
amounts of carotene; the animals have not lost 
weight or died and have not shown any of the 
outward manifestations of hypervitaminosis.’’ 
The changes in the metabolism of fat and the 
histologic changes in the reticuloendothelial “sys- 
tem,” especially the increase in the storage of 
fat, are the same after the ingestion of carotene 
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P.: Compt. rend. Soc. de biol. 129:605, 1940. 
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as after large but nontoxic doses of vitamin A.'* 
The most obvious reasons for the less pronounced 
effects with carotene are: (1) carotene is less 
well absorbed than vitamin A; (2) the effect of 
carotene is seen only after conversion to vitamin 
A, and the time taken for this conversion would 
prevent the flooding of the body with the active 
vitamin which is necessary for the production 
of toxic effects. This subject will be more fully 
discussed in the section devoted to the body’s 
defense against hypervitaminosis. 


CLINICAL CAROTENEMIA 


Factors Influencing the Carotene Level of the 
Blood.—1. Diet: Recognition of the primary 
importance of diet in carotenemia came as the 
result of the work of Palmer ’® and van den 
Bergh *° and of a large number of clinical obser- 
vations, most of them on children and persons 
with diabetes. These studies revealed correla- 
tions of xanthosis of the skin with increased 
content of lipochrome*! in the blood and with 


2 


diets rich in lipochromes (carotenoids).** Car- 


18. (a) Wendt.1°e (b) Ralli, E. P.; Pariente, A. C.; 
Brandaleone, H., and Davidson, S.: Effect of Carotene 
and Vitamin A on Patients with Diabetes Mellitus, J. A. 
M. A. 106:1975 (June 6) 1936. (c) Ocana, T.: 
Compt. rend. Soc. de biol. 120: 267, 1935. (d) Stern, 
K., and Willheim, R.: Ztschr. f. d. ges. exper. Med. 
97:354, 1935. 

19. Palmer, L. S.: Carotenoids and Related Pig- 
ments, New York, Chemical Catalogue Company, 1922. 

20. van den Bergh, H.; Muller, P., and Broekmeyer, 
J.: Nederl. tijdschr. v. geneesk. 2:127, 1920. 

21. The terminology in this field is confusing. “Lipo- 
chrome” refers oaly to a colored substance associated 
with fat and is the older term. The early recognition 
and the importance of carotene among the lipochromes 
has led to the gradual use of the term carotenoids to 
designate this class of substances, all the members of 
which have similar chemical structures. In most clinical 
work “carotene” is used to designate anything that 
gives a yellow color in the purified benzine (petroleum 
ether) layer above an alcohol-water mixture. This 
is an incorrect use of the term but does no harm as 
long as the fact is recognized. “Carotenemia” is a 
term introduced by Hess and Meyers to include the 
entire clinical picture of yellow skin and increase of 
carotene in the blood; as such it has been widely 
accepted. It must be recognized, however, that the 
yellow color of the skin is not due to the carotene con- 
tent of the blood, and, although there is a relationship, 
it is not always a close one. There is now a tendency 
to distinguish between “carotenemia” (excessive caro- 
tene in the blood) and “xanthosis cutis” (yellowness of 
the skin). As in the case of the faulty use of “caro- 
tene,” the use of “carotenemia” to cover the entire syn- 
drome does no harm, but it is well to recognize the 
possibilities for confusion. 

22. (a) Hess, A. F., and Myers, V.C.: Carotinemia: 
New Clinical Picture, J. A. M. A. 73:1743 (Dec. 6) 
1919. (b) Kaupe, W.: Miinchen. med. Wchnschr. 66: 
330, 1919. (c) Klose, E.: ibid. 66:419, 1919. (d) 
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rots are the primary food associated with caro- 
tenemia ; also important are squash,?** oranges ** 
and egg yolk ** (egg yolk supplies xanthophyll 
rather than carotene). Xanthosis of dietary 
origin is most common in the late summer,??¢ 
and a number of observers have noted that the 
carotene of the blood is normally at a higher 
level at this time of the year.2> In the cases 
reported in pediatric clinics, young infants ap- 
peared to be spared; the condition is observed 
only in later infancy and early childhood.” It 
is generally recognized that carotenemia and 
xanthosis are slow to develop, and relatively slow 
to recede after the high intake of carotene is 
discontinued.?’_ Not every one reacts in the same 
way to the same diet, and it has been observed 
that some persons who acquire xanthosis easily 
do so on a surprisingly small extra amount of 
carotene.?7J_ Moreover, the reactions of the same 
person may vary; it has been noted that a caro- 
tene-rich diet may cause xanthosis at first but 
that the yellow color may later disappear not to 
return during continuance of the diet.*® 


2. Level of Serum Lipids: The suggestion 
was made early that the serum lipids might have 
something to do with the development of caro- 
tenemia. The conditions other than ingestion 
of diets high in carotenoids under which car»- 
tenemia occurs in human beings are in general 
those associated with hyperlipemia—diabet:syv 
nephrosis *® and hypothyroidism.?*® In cases 
of diabetes of the type in which the serum lipi:ls 
are increased there is also a tendency for caro- 
tenemia to develop.*® Rabinowitch *°° report: d 
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Miyake, I.: Arch. f. Dermat. u. Syph. 147:184, 1924. 
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North America 10:733, 1926. (j) von Drigalski, W.: 
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W., and McCoord, A. B.: J. Pediat. 13:635, 1938. 
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F., and von Drigalski, W.: Klin. Wchnschr. 12:306, 
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J. A. M. A. 106:2050 (June 13) 1936. 
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that those patients with the highest levels of 
serum carotene tended in general to have the 
highest levels of lipid. If a large enough number 
of cases is studied to obtain the extreme varia- 
tions in values which are encountered only under 
pathologic conditions, it can be shown that a 
correlation does exist.** However, the lack of 
demonstrable correlation in small series and 
under normal conditions has led several ob- 
servers to deny that the lipids have any signifi- 
cance in carotenemia.** 

In a recent study, it was found that during 
and after pneumonia, the levels of carotene and 
of lipid could be correlated when account was 
taken of the ingestion of carotenoids and the 
time required after ingestion for accumulation 
of the carotenoids in the blood. When carotene 
was given by mouth the rate of accumulation in 
the blood stream depended in general on the 
level of lipid during the period of ingestion.** In 
a recent ctudy of hypothyroidism the values of 
serum carotene were found to be dependent on 
those of the serum lipid.** A close relationship 
between carotene and cholesterol has been 
stressed, and it has been claimed that the yellow 
color of the nodules present in xanthoma is due 
to their content of carotene.** 


3. Other Factors: The fact that when caro- 
te.oids are removed from the diet the carotene 
oi the serum falls to an extremely low level 
suggests that the stores of carotene in the fat 
depots are only to a minimal extent available 
for maintenance of the level in the blood. More- 
over, it has been found that thin people have a 
higher concentration of carotene in the fatty 
tissue than well nourished persons,*** which 
indicates that even when fat is mobilized from 
depots in the tissues, carotene remains behind. 
The fate of the carotene which disappears from 
the blood is not entirely known. Some of it is 
evidently deposited in the fatty tissues. A large 
part is removed from the circulation in the liver, 
where it undergoes conversion to vitamin A. 
Some of it is undoubtedly oxidized. Whether 
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or not it has any function other than as a pre- 
cursor of vitamin A is unknown. 

The increase in the activity of the reticulo- 
endothelial cells after the ingestion of excess 
carotene may explain why the high initial caro- 
tenemia tends to disappear later; the rate at 
which removal is accomplished is at first ex- 
ceeded by the rate of intake but later increases 
to take care of the excess carotene. It has been 
suggested that hypothyroidism ** and diabetes * 
interfere specifically with the conversion of caro- 
tene to vitamin A, but it is hard to see how this 
would lead to accumulation of carotene in the 
blood unless the mechanism of removal were also 
impaired. Several investigators have advanced 
the hypothesis that failure of oxidation of caro- 
tene is the determining factor, especially in dia- 
betes and hypothyroidism.** Until more is 
known concerning the part that oxidative proc- 
esses play in the removal of carotene from the 
blood in the living organism, and not merely in 
vitro, this hypothesis can hardly be proved or 
disproved. 

Carotenemia has been noted among Europeans 
living in the tropics, and Castellani and Chal- 
mers ** mentioned a condition which they called 
ochrodermatosis, which occurred only at sea 
level and disappeared when the patients were 
removed to higher altitudes. The diet was not 
mentioned. Sequeira *® saw what he considered 
a similar case in Africa apparently not depen- 
dent on diet and without hypercholesteremia. 
Improvement occurred only after the patient was 
given small amounts’ of thyroid. Bounin and 
Lévinson *** reported carotenemia in a group of 
patients with chronic malaria who had been in- 
adequately treated. 


Effects of Carotenemia.— Xanthosis Cutis: 
Carotenemia has been considered completely 
harmless, its only symptom being the develop- 
ment of the characteristic yellow color of the 
skin which generally disappears as soon as the 
responsible conditions have been corrected. 
Usually the yellow color varies with the level of 
carotene in the blood, but a close parallelism 
is not always present. A striking exception to 
the general rule is the absence of xanthosis cutis 


in persons with carotenemia with nephrosis 

35. Fasold, H., and Heidemann, L. R.: Ztschr. f. 
d. ges. exper. Med. 92:53, 1933. 
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(Clausen and McCoord *** and personal obser- 
vations). Histologic examination shows that the 
carotene is found mostly in the superficial horny 
layer of the skin and that its concentration be- 
comes less the deeper one goes.*° The fact that 
it is present in sweat and sebaceous material has 
led to the hypothesis that its presence in the skin 
is dependent on this excretion and the subse- 
quent rubbing of the carotene into the horny 
layer. Its predominant occurrence in those areas 
in which the horny layer is particularly thick 
or in which sweating is most marked (palms and 
soles, forehead, nasolabial folds, axillas and 
groins) would tend to bear out this theory. 


2. Increased Serum Lipids: Anderson and 
Soley *t noted an increase in serum lipids and 
pronounced fall in basal metabolic rate in several 
California farmers who had eaten vegetables in 
large amounts. The liver was enlarged in 4 of 
the 9 patients. An increase in serum lipid was 
noted by two other observers ** but, in general, 
little attention has been paid to the blood lipids 
in carotenemia. 


3. Harmful Effects: Some recent work 
throws doubt on the generally accepted harm- 
lessness of carotenemia. Sequeira *® reported 
weakness, loss of weight and low blood pressure. 
He was speaking, however, of cases observed in 
the tropics in which diet was apparently not a 
factor ; hence it is possible that the carotenemia 
was secondary to some underlying factor respon- 
sible for the whole condition. Anderson and 
Soley reported that the liver was enlarged in 
about half of their patients and that the removal 
of rose bengal from the blood was slower than 
normal. 

A more certain example of harmfulness is fur- 
nished by a case recently reported by Henschen.** 
A woman of 49 acquired a pica-like craving for 
carrots during an attempt to cure “anemia” with 
a vegetable diet. She ate 2 to 3 bushels a month 
(about 2 pounds [0.9 Kg.] a day), mostly raw, 
for six months, and a generalized xanthosis cutis 
developed. She also complained of paresthesias 
of the hands and feet. She was thin, pale, rather 
easily fatigued and subject to dyspnea. The liver 
and spleen were enlarged. The yellow color 
was general over the body, but the scleras were 
clear. Examination of the blood gave the follow- 


40. (a) Hashimoto.228 (b) Miyaki.228 (c) Ansai, 
cited by Zechmeister, L.: Ergebn. d. Physiol. 39:117, 
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ing data: The hemoglobin content was 57 per 
cent. Erythrocytes numbered 3,400,000 per 
cubic millimeter and leukocytes 5,300, with 
neutrophils 62 per cent, lymphocytes 28 per 
cent and monocytes 4 per cent. There was poor 
clot formation, but no estimation of the number 
of platelets was made. There was 0.347 mg. of 
carotene per hundred cubic centimeters of serum 
(normal 0.07 to 0.19). Serum xanthophyll was 
not increased. When carrots were removed from 
her diet, the patient slowly improved, though 
the number of white cells remained low. Later 
cataracts developed. 


Reports of Earlier Cases of Dietary Carotene- 
mia.—In the records of the Johns Hopkins Hos- 
pital there are 6 cases of carotenemia in which 
the diet alone either was or might have been 
responsible. This series is exclusive of cases of 
carotenemia, occurring in the course of diabetes 
or nephrosis or of hypothyroidism, in which the 
low thyroid function is definitely the primary 
factor. They are included at this point because 
they have a bearing on the discussion of hyper- 
vitaminosis and because they confirm the 
hypothesis that carotenemia may not be as harm- 
less as heretofore pictured. 


Case 1.—The patient was a child of 16 months, who 
had recently come from California, where she had fhcen 
indulged in oranges, the only source of carotene that she 
could be ascertained to have received in significant 
amount. She recovered promptly, and at no time did 
untoward symptoms develop. 


CAsE 2.—The serum of this patient, also a child, was 
received for diagnosis. All that I can ascertain is «hat 
no harm resulted from the carotenemia and that the 
clinical diagnosis was made from the yellow color of 
the skin. It is unusual to see xanthosis cutis with 
the serum carotene as low as it was in this case. 


Case 3.—Carotenemia was diagnosed in a well-to-do, 
asthmatic man who enjoyed vegetables in large quanti- 
ties. No special studies were made, and the case is 
included only as one in which the patient was not 
harmed by the carotenemia. 


Case 4.—A 38 year old clergyman had as his only 
complaints yellowness of the skin and loss of weight. 
He had been supplementing his diet with carrots and 
carrot juice for about seven years. When carrots were 
removed from his diet, he recovered rapidly. 


Case 5.—This patient, a colored farmer who had lived 
largely on vegetables, especially spinach, was extremely 
undernourished. Low blood pressure, emaciation and 
extreme muscular weakness led to a first impression 
of hypopituitary cachexia (Simmond’s disease). Later, 
hypothyroidism was suggested on the bases of the high 
serum cholesterol and low basal metabolic rate. On a 
diet of high caloric value he improved extraordinaril 
rapidly. 


CasE 6—A _ well-to-do woman of 45, because of 
imagined idiosyncrasies to meat, eggs, milk and starchy 
foods, had lived largely on vegetables and fruits for a 
number of years. In addition to having carotenemia, 
she was markedly underweight, with low blood pressure 
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and asthenia. Hypothyroidism was diagnosed on two 
occasions when she was in the hospital. She was greatly 
improved by a diet high in calories, given in the hos- 
pital. 
The patients in the first 3 of these cases were 
symptomless and entirely unharmed by the 
carotenemia. In case 1, however, the serum 
lipids were well above the normal. The last 2 
cases considered by themselves would be hard 


to evaluate; in case 5 the extremely inadequate 


diet might have:caused the entire clinical picture, 
and in case 6 the impression of hypothyroidism 
was particularly strong and in addition the diet 
was inadequate. Certainly the cases in which 
there is evidence of harm were those in which 
the patient had taken the carotene-containing 
foods for a long time or had lived largely on 
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diet may have caused the low blood pressure, and 


_in case 4 the blood pressure was not excessively 


low. The high values for blood lipid and cho- 
lesterol and the low basal metabolic rate are 
definitely part of the picture of carotenemia, 
occurring as they did in Anderson and Soley’s 
cases as well as in 3 of the 4 cases reported 
here in which the lipids were determined. A 
tendency to leukopenia also appears to be a 
characteristic, but one that may be absent; in 
the series I have reported it occurred in 2 of the 
3 cases with symptoms (4 and 6), and it was 
present in Henschen’s case. Anderson and Soley 
merely stated that the blood was normal, without 
reporting the actual counts. 

Perhaps the most confusing aspect is the rela- 
tionship of carotenemia to hypothyroidism. 


Taste 2.—Laboratory Data for Patients with Carotenemia 








Serum Serum 





Caro- Vita- Serum 
tene, minA, Serum Choles- Basal Leuko- 
Micro- U.S. P. Lipids, terol, Meta- Loss cytes, 
Case Age, Source of grams/ Units/ Mg./ Mg. bolic of Weak- Hypo- No./ 
No. Sex Carotene Date 100 Ce. 100Ce. 100Ce. 100Cce, Rate Weight ness tension Cu.mm. Comments 
1 16 =. Oranges 2/8/38 610 90 1,100 0 0 
2 Child Unknown Jan. 1939 220 55 650 0 0 ae 
? 
3 37 yr. Oarrots Oct. 1936 0 0 am 8,500 Diagnosis made on 
M appearance of skin 
4 36 yr. Carrots and 9/12 600 60 1,410 441 —19 Symptomatic im- 
M carrot juice 9/22 420 100 97 “ae aa + + Slight 4,100 provement on dis- 
for 7 years 12/10 150 120 720 continuance of 
carrots and carrot 
juice 
5 18yr. Vegetables, 12/22 550 1,250 429 —45 ++ tt ++ 6,800 Rapid improve- 
M especially ment on high 
spinach, prin- calory diet 
cipal source of 
food for 2 years 
6 47yr. Vegetables and eee sa’ Sie Mien Elevated —45 ++ ++ + 4,100 Considered to be 
F fruit principal hypothyroid on 2 
source of food occasions, but im- 
for 4 years proved rapidly on 
high calory diet 
them. Case 4 is the link connecting the cases Every symptom that has been mentioned as occur- 


of innocuous carotenemia with those in which 
harm has resulted; in this case there is no doubt 
of the primary position of the carotenemia, and 
at the same time the patient showed loss of 
weight, asthenia, high blood lipids and choles- 
terol and a low basal metabolic rate. 

From these cases plus those described by 
Anderson and Soley, of carotenemia in California 
farmers,*? one may form a picture of the effects 
of carotenemia. Loss of weight is usual, but it is 
not possible to be certain to what extent this 
is the direct result of carotenemia and to what 
extent the result of the concurrent inadequacy 
of the diet. The same is true of muscular weak- 
ness. Hypotension is even more difficult to 
evaluate. It was not mentioned by Anderson 
and Soley. In case 6 of the series just described 
the low blood pressure antedated the abnormal 
diet; in case 5 the extreme inadequacy of the 





ring with carotenemia except the loss of weiglit 
could occur in hypothyroidism. Only considera- 
tion of the fact that the diet came first and the 
symptoms followed will allow a correct evaluation 
to be made. A possible explanation of this simi- 
larity lies in the reported antagonism between 
carotene or vitamin A and thyroxin. According 
to this theory the symptoms of hypothyroidism 
may exist not only as the result of diminished 
activity of the thyroid gland, but as the result of 
“neutralization” of thyroxin by carotene or vita- 
min A. 

Another point that must be emphasized is that 
it is the abnormal intake of carotene rather than 
the amount in the blood that is the cause of 
trouble. In conditions such as diabetes and 
nephrosis, in which carotenemia may occur with- 
out excessive intake, none of the symptoms cited 
are present. Apparently under ordinary condi- 
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tions carotene must be ingested in excessive 
amount for a long time or must form the major 
part of the diet to the exclusion of gther con- 
stituents in order to be harmful. 


CLINICAL HYPERVITAMINOSIS 


Factors Influencing Vitamin A of the Blood.— 
Little is known of the factors leading to the in- 
crease of vitamin A in the serum, and that little 
has come principally from experimentation on 
animals. 

1. Diet: Increasing the dietary intake of vita- 
min A beyond a certain optimum will increase 
the amount stored, but it is usually not possible 
to push the level of vitamin A in the blood above 
what might be called a normal maximum, except 
for a few hours after administration of a large 
dose. A child of 4 years who was given per- 
comorph liver oil in large doses for resistant 
rickets received about 120,000 U. S. P. units of 
vitamin A every day for a month with no more 
than a minimal effect on her serum vitamin A, 
determined twenty-four hours after the last dose. 
Two infants were given 200,000 U. S. P. units 
of vitamin A a day for several weeks. There 
was a slight temporary rise in vitamin A in the 
blood, lasting about a week. Likewise, in rats 
ingestion of 2,500 U. S. P. units a day raised 
the level of vitamin A from 1 unit per cubic centi- 
meter of serum to about 2 units, and, although 
a large amount was stored in the liver, the serum 
vitamin A fell to nearly its former level within 
two or three days after the high ingestion of the 
vitamin was discontinued.** 

2. Level of Serum Lipids: The conditions in 
which hyperlipemia occurs tend to be associated 
with increases in vitamin A as well as with caro- 
tenemia. Also, as in the case of carotenemia, the 
relationship is of a general nature and one must 
utilize pathologic extremes to be able to demon- 
strate it.** An important difference lies in the 
far more rapid removal of excessive vitamin A 
than of carotene from the blood. The post- 
absorptive curve of vitamin A is influenced by 
the level of serum lipid just as is that of caro- 
tene '* but the specific removal of vitamin A in 
the liver effectively prevents prolonged accumu- 
lation in the blood, while the slower removal of 
carotene permits an accumulation which is also 
aided by the relatively higher solubility of the 
latter substance in the blood lipids. It seems 
likely also that the solubility in lipids is a less 
important factor in the case of vitamin A than 
of carotene. If vitamin A and lipids tend to vary 


44. Josephs, H. W.: Bull. Johns Hopkins Hosp. 71: 
253, 1942. 
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together, it is because they are subject to similar 
influences.*® 

The highest values for vitamin A seen in over 
700 cases did not exceed 2.5 units per cubic centi- 
meter except immediately after ingestion, even 
though the series included some cases with high 
levels of lipid (cases of nephrosis and 1 of myx- 
edema). Following pneumonia there was a ten- 
dency for hyperlipemia to develop in some of the 
children observed ; under these circumstances the 
vitamin A might temporarily reach a value of 3.5 
units per cubic centimeter of serum (patients 
not receiving supplementary vitamin A). These 
levels were the highest seen with the exception 
of those in the case of vitaminosis reported here. 


Protection Against Hypervitaminosis.—A fac- 
tor of safety for the animals that rely on carotene 
for their source of vitamin A is the relative 
harmlessness of carotene. Also any damage 
which it does cause is apparently not permanent, 
and rapid and complete recovery is to be expected 
as soon as the excessive intake of carotene is 
stopped. 

The facts just reviewed point to the existence 
of a mechanism for the maintenance of the 
level of vitamin A in the blood within certain 
limits. It seems highly significant that this 
mechanism exists in the case of the vitamin, 
which can produce toxic effects, and not in the 
case of its precursor, carotene, which appear; to 
be relatively harmless. It is interesting that the 
dog, which apparently lacks this mechanism for 
the limitation of the level of serum vitamin A 
(personal observation), is the one animal thus 
far studied in which none of the toxic effects 
from vitamin A have been elicited.’ 

Another protective mechanism is the storage 
of vitamin A in the liver, where it appears to be 
harmless. It is not the total amount of vitamin 
in the body that determines the presence of toxic 
symptoms but the ingestion of amounts large 
enough to overwhelm the ability of the liver to 
remove.it from the circulation.“ Seemingly it 
is possible to push the storage in the liver without 
limit, and no symptoms of intoxication are pro- 
duced unless the daily dose is raised above the 
“toxic” limit. When vitamin A or carotene is 
given intravenously the excess is removed with 
great rapidity.*7 In this removal the cells of the 
reticuloendothelial system play a primary role, 
particularly the Kupffer cells of the liver. This 


45. Josephs.® 13 . 

46. (a) Davies and Moore.te (b) Ikegaki, I.: Ztschr. 
f. Vitaminforsch. 7:113, 1938. 

47. (a) Drummond, J. C.; Gilding, H. P., and 
McWalter, R. J.: J. Physiol. 82:75, 1934. (b) Groth, 
H., and Skurnik, L.: Acta med. Scandinav. 104:333, 
1939. 
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has been shown by fluorescence microscopy ** as 
well as by “blockade” experiments.*® The in- 
crease in activity of these cells under the influence 
of overdosage with vitamin A may therefore be 
jooked on as a factor in the defense against hyper- 
vitaminosis. 

When excessive vitamin A is given to rats over 
a period of time, a rise in the level of serum lipid 
occurs, which, however, is temporary. This has 
been taken as evidence that one of the funda- 
mental effects of vitamin A is on the metabolism 
of lipids, but that ordinarily the effect is ade- 
quately and promptly compensated for. When the 
vitamin is suddenly introduced in large amounts 
the compensatory process is temporarily over- 
come and 2.rise in blood lipid occurs. It has 
been suggested that this compensatory process 
involves increased activity of the thyroid gland.” 
Support for this idea comes from the demonstra- 
tion of antagonism between vitamin A and 
thyroxin.** The continuance of the high content 
of lipid in the serum in the cases of carotenemia 
cite] in this paper suggests that this compensa- 
tory factor may be more effective in the rat than 
in man. 

COMMENT ON THE CASE 


}rom this review of reports of experimental 
and clinical carotenemia and hypervitaminosis A, 
one obtains some insight into the significance of 
certiin pathologic changes in the case which is 
reported. However, since final proof of the 
mec ianisms involved is lacking, the interpreta- 
tion. which follow must be looked on as sugges- 
tion. rather than as demonstrations of the 
manner in which excessive vitamin A acts. 


Abnormal Appetite—Whether or not it is 
justifiable to label as “abnormal” a liking for 
an article of food which most people would not 
eat by choice, there is no doubt that the child’s 
liking for halibut liver oil was a factor in the case 
which is reported. It is interesting that this 
desire for the oil was replaced by a desire for 
butter and carrots after the administration of 
the oil was discontinued, and that as the patient 
improved clinically he lost all such desires. 
Henschen’s patient with carotenemia had devel- 
oped such an appetite for carrots that she was 
impelled to search garbage cans to satisfy her 
craving. Two of Hashimoto’s patients among 
Japanese peasants had an abnormal appetite for 
squash, the source of their carotene. Clausen and 
McCoord mentioned a case in which the patient 
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had an abnormal craving for carrots; the serum 
carotene in this case was the highest in their 
series. These examples are cited to show that an 
abnormal appetite for carotene-containing foods 
may occur. 


It is possible that the appetite existed first and 
was primarily responsible for the large intake, but 
it seems more probable that the increased intake 
was begun for economic or other reasons and that 
the abnormal appetite developed subsequently. 
Desire for some particular dietary constituent not 
infrequently results from the necessity of correct- 
ing a deficiency or some other condition, for 
example, the craving for salt in persons with 
adrenal insufficiency. It is conceivable that exces- 
sive vitamin A or carotene taken at first through 
economic necessity or zeal might give rise to 
changes that would create or increase the desire 
for the material that caused the changes. The 
change in desire from halibut liver oil to carrots 
and butter in our patient when use of the oil was 
stopped suggests that this was the case. It may 
be noted from table 1 that after the patient was 
discharged from the hospital the content of 
carotene in the serum rose for a short time to a 
definitely abnormal level, which confirms the his- 
tory of increased intake of carotene. 


Hepatomegaly and Splenomegaly.—The orig- 
inal impression of Gaucher’s disease was sug- 
gested by the presence of a large liver and spleen 
together with anemia of the hypoplastic type. 
The roentgenograms of the bones were not indic- 
ative of this condition except that the changes 
in the metacarpals and phalanges suggested the 
presence of a process replacing normal marrow 
with pathologic tissue. The increased storage 
of fat in animals subjected to intoxication with 
vitamin A suggests the possibility that such 
storage may have occurred in our patient ; how- 
ever, we have no direct evidence of this or of 
any reticuloendothelial proliferation, at least in 
the bone marrow, though such a proliferation 
may account for the enlargement of the liver and 
spleen. The improvement of the patient when 
ingestion of excessive vitamin A was stopped is 
evidence that vitamin A intoxication was pri- 
marily responsible for the clinical picture. It may 
be pointed out in confirmation that Henschen’s 
patient also had hepatomegaly and splenomegaly 
with a hypoplastic type of anemia, and that in 
the cases of carotenemia which I summarized the 
patients who had any symptoms tended to have 
leukopenia and a slight reduction in the number 
of red cells. 

The idea that vitamin A and carotene are 
capable, under conditions that lead to accumula- 
tion in the blood, of causing a disturbance in the 
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storage of lipids with certain features in common 
with the changes which occur in xanthomatosis, 
Gaucher’s disease or Niemann-Pick disease is an 
attractive one. However, the reported effect of 
vitamin A on reticuloendothelial proliferation in 
animals has not yet been thoroughly confirmed, 
nor has it been shown that the splenomegaly or 
hepatomegaly in clinical cases is actually due to 
increase in the storage of lipids. 


Increased Vitamin A in Serum.—The vitamin 
A of the blood of our patient when first seen was 
at a level which has otherwise been encountered 
only at the height of the postabsorptive curve, 
four to six hours after a relatively large dose. 
Not only that, but it remained at a high level 
after all excess ingestion of vitamin A had been 
stopped and only slowly returned to normal over 
a period of six months. As stated previously, 
attempts to cause a rise in serum vitamin A in 
other patients to more than a limited extent or 
over more than a limited time have proved unsuc- 
cessful. While this paper was in preparation a 
child of 8 months was brought to the outpatient 
department after receiving 3 teaspoons of perco- 
morph liver oil a day during a period of four 
months (corresponding to about 500,000 U. S. P. 
units of vitamin A per day). The vitamin A of 
the serum was 110 U. S. P. units per hundred 
cubic centimeters and the total lipid 730 mg. per 
hundred cubic centimeters, both normal values. 
This case exemplifies the efficiency of the mecha- 
nism by which the constancy of the blood vita- 
min A is maintained and at the same time indi- 
cates that this mechanism in the patient whose 
case is reported-here was seriously impaired. 

In the discussion of the body’s protection 
against hypervitaminosis the role played by the 
reticuloendothelial cells in removing vitamin A 
and carotene from the blood was cited. If, as 
has been suggested, the cells of the reticuloendo- 
thelial system are made more active by an over- 
dose of vitamin A the vitamin would be more, 
not less, effectively removed from the blood. The 
fact that in the case under discussion the vitamin 
was less effectively removed indicates either that 
the child had some defect in his reticuloendo- 
thelial response or else that intense, prolonged 
overdosage is capable of injuring this response. 
The only work that I could find bearing on this 
point is that of Ikegaki,*®’ who found that in 
early stages of overdosage with vitamin A liver 
function increased, whereas later it decreased; 
the functions dealing with removal of dye from 
the blood stream and with detoxification were 
particularly affected. In our patient, bromsulpha- 
lein was removed normally but the serum bili- 
rubin was consistently somewhat raised (1.6 mg. 
per hundred cubic centimeters). In Anderson 
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and Soley’s cases of carotenemia, 5 of the 8 
patients tested showed impairment of the ability 
of the liver to remove rose bengal from the 
blood. 

A second possibility in this case is that the 
limit of the liver’s ability to store vitamin A was 
exceeded. While little is known of the capacity 
of the human liver, work on rats shows that when 
storage of vitamin A has been pushed to a high 
point the vitamin disappears with great rapidity 
when excessive intake is discontinued, suppos- 
edly by oxidation or some other form of destruc- 
tion. Whether or not prolonged administration 
of vitamin A could impair this mechanism for 
getting, rid of amounts in excess of the storage 
capacity is not known. As I have pointed out, 
however, excessive storage has little influence on 
the level in the blood, so that it would be difficult 
to explain the continuance in this patient of a high 
level over a prolonged period after the intake of 
vitamin A was discontinued, especially since the 
total amount in circulation is only a minute frac- 
tion of the amount in storage. 


Increased Level of Serum Lipids.—The in- 
crease in lipid in the blood in the patient under 
discussion was definite though not excessive. 
(The normal range is approximately 550 to 750 
mg. per hundred cubic centimeters, though h: her 
may be encountered in otherwise normal per- 
sons.) The gradual fall after excessive intake 
of vitamin A was stopped leaves no doubt rey ird- 
ing the causation. The level of carotene i: the 
patient’s serum was not excessively high except 
on one occasion, as previously mentioned, just 
after his return home, when he had a craving for 
carrots and butter. It may be noted that on this 
occasion the content of lipids also increased 
slightly. A rise in blood lipids appears to be a 
significant part of the picture of hypervitaminosis 
A as well as of carotenemia. The cholesterol 
also takes part in the rise of lipids but in some 
cases, as in those reported by Anderson and 
Soley, the increase is not correspondingly ¢ reat. 
The basal metabolic rate was not determined in 
the patient discussed with hypervitaminosis A, but 
it was decreased in most of my patients with caro- 
tenemia. In fact, the picture of carotenemia 
resembles that of hypothyroidism to such an 
extent that a distinction may be difficult. Only 
the definite association of the condition with a 
vegetable diet and its disappearance as soon as 
the source of carotene was removed lead to a 
correct diagnosis of carotenemia. The explana- 
tion for the similarity between the two condi- 
tions may lie in the vitamin A-thyroid antago- 
nism to which reference was made previously, 
in which case the symptoms of hypothyroidism 


in carotenemia would be due to the presence of 
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an excess of thyroid antagonist and not to an 
actual diminution in the activity of the thyroid 
gland. 

It was pointed out previously that the rise in 
lipids which occurs in animals subjected to con- 
tinued excessive doses of vitamin A or carotene 
was a temporary phenomenon and that the return 
to normal levels was evidence of the development 
of a compensatory process. Wendt suggested 
that the compensation might involve an increase 
in thyroid activity..° I have suggested that the 
continuance of the high level of lipids in the 
patient reported on here might also indicate that 
the “compensatory” process is less effective in 
man than in rats. The fact that the dose required 
to elicit the lipid response in man is relatively far 
smaller than that for rats ** points in the same 
direction. If, as suggested, increased activity of 
the thyroid supplies the “compensatory” process, 
its relative failure in man might explain both the 
persistence of the high levels of serum lipid and 
the symptoms of hypothyroidism. 

Skeletal Abnormalities—The skeletal changes 
which occurred are difficult to evaluate, and the 
biopsy was of no aid. The speed of decalcifica- 
tio: was in line with the observation that in 
anii als decalcification of bones is one of the most 
con-tant effects of hypervitaminosis. The most 
out-tanding features in the roentgenograms of 
the patient were the evidences of a more rapid 
epi; hysial development, the irregularities, the 
app rent stippled effect of the epiphysial centers, 
the increased distance between epiphysis and 
dia; ysis and the advanced development of carpal 
cenicrs of ossification. Even two and a half 
years after the removal of excessive vitamin A 
the carpal centers were in advance of the patient’s 
chronologic age. The child, however, has not 
grown unduly and at present is no more than at 
the upper limit of normal stature for his age. 
It may be mentioned that Wolbach and Bessey *¢ 
in a recent review stated the opinion that vitamin 
A acts to increase the rate of development of 
bone ; however, they gave none of the evidence 
on which the opinion was based. 


Associated Abnormalities. — Four other ab- 
normal conditions present in this case are worth 
noting. (a) The rise in serum phosphatase de- 
pends on the activity of processes which also give 
tise to changes in the bones, and it is to be 
considered in relation to these. Phosphatase is 
also increased in diseases of the liver, and, as has 
been pointed out, there is evidence of hepatic 
damage in this case. (b) The low level of serum 
protein, especially of the globulin fraction, is 
probably of considerable significance, but it can- 
not be evaluated in the present state of knowl- 
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edge. (c) Sparse, coarse hair was a promi- 
nent characteristic of the clinical picture. Loss 
of hair by rats subjected to vitamin A intoxica- 
tion has been a prominent feature of some descrip- 
tions. In the patient, the return of hair of normal 
texture and distribution was almost the first sign 
of improvement. (d) Clubbing of the fingers 
was a striking feature of the clinical picture when 
the child was first seen. It was still present 
though less prominent after two and a half years. 
Its significance is not known, but it may possibly 
indicate damage to the liver, since clubbing of the 
fingers and toes is not infrequently observed in 
cirrhosis in children. 

The question of complete recovery of the pa- 
tient in the case reported is still open. Clinically 
the child is well and has remained so during the 
past two years. The only causes for anxiety are 
the continued presence of splenomegaly and to a 
less degree of hepatomegaly and the persistent 
advance in skeletal development. In Henschen’s 
case splenomegaly was slow to disappear and 
leukopenia persisted for at least a year. In view 
of the magnitude and the duration (three years) 
of the intake of vitamin A it would be surprising 
if some permanent change had not resulted. My 
fear is not so much that there may be a pro- 
gressive process still active as that there may have 
been some scarring of the liver that will later 
give rise to trouble. 


SUM MARY 


Severe hypervitaminosis A occurred in a boy 
of 3 years who had received about 240,000 
U. S. P. units of vitamin A daily since he was 
about 3 months of age. The condition was char- 
acterized by hepatomegaly, splenomegaly, hypo- 
plastic anemia, leukopenia, increased serum vita- 
min A, increased serum lipids, advanced skeletal 
development, clubbing of the fingers and sparse, 
coarse hair ; it was accompanied with an abnormal 
appetite for halibut liver oil, the source of the 
vitamin. Most of the symptoms cleared promptly 
when the excess vitamin A was removed from 
the diet. 

Experimental and clinical observations indicate 
the existence of a mechanism for the maintenance 
of a constant level of vitamin A in the blood, 
possibly related to the activities of the reticulo- 
endothelial cells. No such mechanism seems to 
exist for carotene. The occurrence of hypervita- 
minosis A in this child indicates either that some 
defect existed in the system responsible for the 
protective reaction or else that intense, prolonged 
overdosage is capable of injuring the regulatory 
mechanism. 


Johns Hopkins Hospital. 
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Case Reports 


TULAREMIC MENINGITIS 


REPORT OF A CASE AND SUMMARY OF PREVIOUSLY REPORTED CASES 


J. K. DAVID Jr. M.D. 
AND 


JAMES N. OWENS Jr, M.D. 
NASHVILLE, TENN. 


Although evidence of meningeal irritation and involvement of the central nervous 
system is observed not infrequently in cases of tularemia which terminate fatally, 
instances in which invasion of the meninges by the infecting organism has been 
proved, either during life or at necropsy, are extremely rare. The case reported 
here represents an instance of tularemic meningitis occurring in a 5 year old child. 
While the patient was still living the infecting organism was isolated from the 
blood and spinal fluid. Necropsy confirmed the existence of a meningitis due to 
Bacterium tularense. The case is of interest also in that the mode of infection was 
unusual. The patient contracted tularemia from the bite of a cat. Because so few 
cases of tularemic meningitis are recorded in the literature, it is considered 
advisable to add this case. In addition to the present case, we shall give summaries 
of previously reported cases and postmortem observations. 

In a discussion of the pathologic lesions of tularemia, in 1927, Francis and 
Callender + mentioned a case which was probably an example of tularemic menin- 
gitis. The patient, a Negro of unstated age, had suffered for several months from 
persistent swelling and suppuration of the axillary lymph nodes and had died after 
several days of stupor. The clinical diagnosis was tuberculous meningitis. 
Necropsy revealed acute bronchopneumonia and one minute apical fibrous tubercle. 
Numerous opaque, firm nodules were seen in the liver and spleen. The meninges 
were thickened and opaque over the lower portion of the brain. Microscopic 
examination of the meninges revealed a diffuse lymphocytic infiltration. The 
lesions may have been those of tuberculous meningitis, although tubercle bacilli 
could not be demonstrated by staining. No cultures of blood or inoculations of 
guinea pigs were made. 

In 1931 Haizlip and O’Neil* reported a case of meningitis due to Bact. tularense 
occurring in a 45 year old white man. In this case the onset of meningeal symptoms 
occurred four days after the patient first noticed a painful, swollen lesion on the 
palmar surface of the left thumb and pain and swelling in the axilla. He had 
cleaned some rabbits and a squirrel nine days before the cutaneous lesion was 
noticed. When he was admitted to the hospital, the patient was prostrated. His 
neck was stiff, and moving his head caused great pain. The spinal fluid was 
cloudy and contained 2,100 cells per cubic millimeter, 70 per cent of which were 
polymorphonuclear leukocytes. Gram-stained preparations of the sediment from 
the spinal fluid revealed no organisms. Cultures of the blood and of the spinal fluid 
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were negative. The blood serum agglutinated Bact. tularense in a dilution of 
1:40. Death occurred on the ninth day of the illness. 

Necropsy revealed multiple pulmonary infarctions, local areas of necrosis in 
the spleen and early hepatic cirrhosis. Postmortem studies did not include exami- 
nation of the brain. Attempts to infect a guinea pig with a piece of spleen taken 
at autopsy were unsuccessful. 

The sediment from the spinal fluid was inoculated into a guinea pig, and at 
autopsy multiple minute areas of focal necrosis were seen in the animal’s liver 
and spleen. Smears of the guinea pig’s spleen, when stained after the method of 
Foshay, revealed numerous Bact. tularense organisms. 

Bryant and Hirsch * in 1931 reported a case of tularemic leptomeningitis occur- 
ring in a 48 year old white man. This patient contracted ulceroglandular tularemia 
from contact with an infected rabbit. Nine days after exposure he became 
irrational, and nuchal rigidity developed. Kernig’s and Brudzinski’s signs were 
positive. The spinal fluid was cloudy and contained 400 cells per cubic millimeter, 
84 per cent of which were mononuclear leukocytes. Bacteria were not found in the 
sediment from the spinal fluid, and cultures of the spinal fluid on the usual mediums 
were sterile. The patient’s serum on the fourteenth day of illness agglutinated 
Bact. tularense in a dilution of 1:40. Death occurred on the sixteenth day of 
the illness. 

Necropsy revealed miliary tularemic lesions of the liver, spleen and lungs. 
Examination of the brain revealed focal lesions of the leptomeninges, the adjacent 
portions of the brain, and the ependymal and subependymal tissues. The lesions 
were made up of an exudate of monocytes and polymorphonuclear leukocytes, with 
varying degrees of necrosis. Where the meningeal lesions encroached on the brain, 
the tissues of the latter were necrotic and infiltrated with exudate cells. Inocula- 
tion of guinea pigs with crushed spleen of the patient produced focal lesions 
characteristic of tularemia in the spleen, liver and lungs. 

In 1932 Hartman ‘ reported the occurrence of tularemic encephalitis in a white 
man. Four days after the patient had skinned rabbits, an ulcer developed at the 
base of his left thumb, accompanied with axillary adenitis, fever and malaise. 
Four days later he became delirious and his neck was stiff. When he was admitted 
to the hospital, four days later, he had definite nuchal rigidity and was aroused 
with difficulty. His serum agglutinated Bact. tularense in a dilution of 1: 640. 
Examination of the spinal fluid on his eleventh day in the hospital revealed bloody 
fluid with 145 white cells per cubic millimeter. Cultures of the spinal fluid were 
negative. He died on the thirty-third day of his illness. 

At necropsy areas of focal necrosis and of infiltration by polymorphonuclear 
leukocytes were observed in the lungs, peribronchial lymph nodes, spleen, liver 
and brain. The case was complicated by the presence of tuberculous lesions in one 
kidney and epididymis. Tubercle bacilli could be demonstrated only in the lesions 
in the involved kidney and epididymis. The author concluded that the case was 
one of tularemia with diffuse encephalitis and coexisting tuberculosis of the kidney 
and epididymis. No mention is made of any attempt to inoculate animals with 
material obtained at autopsy. The evidence of the existence of tularemia in this 
case rests on the clinical record, the high titer of the agglutinins for Bact. tularense 
in the patient’s serum and the nature of the pathologic lesions. 


3. Bryant, A. R., and Hirsch, E. F.: Tularemic Leptomeningitis: Report vi Case, Arch. 
Path. 12:917 (Dec.) 1931. Lee 

4. Hartman, F. W.: Tularemic Encephalitis: Pathology of Acute Tularemia with Brain 
Involvement and Coexisting Tuberculosis, Am. J. Path. 8:57 (Jan.) 1932. 
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Pund and Hatcher * in 1935 reported a case of tularemic meningitis occurring 
in a 12 year old Negro girl. The patient had been ill with fever, abdominal pain 
and headache followed by nausea and vomiting for two days, and when she was 
admitted to the hospital she was semicomatose. An ulcer 3 cm. in diameter was 
present on the left forearm. During eight days of observation she had high fever 
and semiconsciousness followed by coma. Tularemia was not suspected clinically, 
and agglutination for Bact. tularense was not determined. The spinal fluid was 
examined on the fifth day and was found to contain 114 cells per cubic millimeter. 
Cultures of the blood and of the spinal fluid were negative. Death occurred on 
the tenth day of the illness. 

At necropsy areas of focal necrosis were observed in the spleen, liver, lungs and 
lymph nodes. Numerous small areas of focal necrosis were distributed over the 
surface of the brain. On microscopic examination these areas proved to be 
accumulations of small round cell and occasional polymorphonuclear leukocytes. 
Most of the lesions were just below the surface of the brain, but larger ones 
extended into the leptomeninges. The meninges showed diffuse infiltration with 
small round cells and polymorphonuclear leukocytes. Inoculations of animals 
with material obtained at autopsy were not done. Blood serum obtained at autopsy 
agglutinated Bact. tularense in a dilution of 1: 1,280. 


REPORT OF CASE 


The patient, a 5 year old white girl, was admitted to the pediatric service of Vanderbilt 
University Hospital on Jan. 16, 1943. Five days prior to admission she had been bitten 
on the right hand by a cat which had been fed the uncooked viscera of wild rabbits on 
several occasions. The patient’s past history and family history were noncontributory. The 
wound resulting from the bite was treated with kerosene and by soaking in a solution of 
magnesium sulfate. Two days before the child was admitted to the hospital, the lesion on 
her hand became red. However, she did not complain of pain until the following day, when 
she struck her hand against a table. At this time she noted a painful swelling in the right 
axilla. She complained of headache, and her temperature was 101 F. A few hours later 
her temperature rose to 103 F. and she had a shaking chill. During the night before admis- 
sion she was delirious and began to vomit all feedings. Her physician prescribed sulfathiazole, 
but the medicine was not retained. Because of the progression of her symptoms, she was 
brought to the hospital. 

When the patient was admitted to the hospital, she was observed to be acutely ill, poorly 
nourished, delirious and irrational. She expectorated frothy saliva almost constantly. Her 
temperature was 105 F. and her skin was hot, dry and loose. On the right thenar eminence 
there was a reddened, elevated, indurated lesion about 2 cm. in diameter, with a white, 
necrotic central area. There was no generalized lymphadenopathy, but a tender mass about 
3 cm. in diameter was palpable in the right axilla. The overlying skin was not remarkable. 
The head was normal in contour and size. The eyes were normal in position and showed 
no paralysis of the intrinsic or extrinsic muscles, and the optic fundi appeared normal. The 
mucous membranes of the mouth were dry and dirty, and there was moderate hyperemia 
of the pharynx. There was no stiffness of the neck. Percussion revealed no indications of 
enlargement of the heart; the rate was rapid but regtlar, and no murmurs were heard. 
Examination by percussion and auscultation showed that the lungs were clear. The abdomen 
was scaphoid, and the margin of the liver was barely palpable. No other masses were felt. 
There was no demonstrable paralysis or weakness; the deep tendon reflexes were sluggish, 
and Kernig’s and Brudzinski’s signs were absent. 

Laboratory studies at the time the patient entered the hospital revealed: hemoglobin, 
13.5 Gm. per hundred cubic centimeters; red cell count, 5,200,000; white cell count, 17,000, 
with 80 per cent polymorphonuclear leukocytes, 15 per cent lymphocytes and 5 per cent 
monocytes. The results of urinalysis were negative except for a 3 plus response to the 
test for acetone. The blood gave a negative response to the Kahn test. 

The wound at the base of the thumb was incised, and a small amount of purulent material 
obtained. Cultures were made of this material. Although the diagnosis of tularemia was 


5. Pund, E. R., and Hatcher, M. B.: Ttlaremic Meningitis: Report of Case with Post- 
mortem Observations, Ann. Int. Med. 10:1390 (March) 1937. . 
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cunsidered, the possibility of a septicemia with some other organism could not be excluded, 
and administration of sulfathiazole was started. Cultures of blood obtained on the day of 
admission and on the third day in the hospital showed the presence of Bact. tularense. A 
few hours after the patient was admitted a petechial rash appeared on the chest and 
abdomen, and later it involved the proximal portions of the upper extremities. A lumbar 
puncture performed on the day of admission revealed clear spinal fluid with no cells and 
a normal content of sugar. 

The patient was given a solution of dextrose intravenously. The next day she seemed 
much improved; she was rational and took feedings fairly well. However, during the 
following five days her condition remained about the same, and she continued to have high 
spiking fever with daily elevations of temperature up to 105 F. Numerous patchy, white 
necrotic areas developed on the buccal surfaces. Because there was no appreciable change 
in her clinical course, sulfathiazole was discontinued on the fifth day. 

Bact. tularense was isolated from the wound on the thumb, and also from the blood and 
sputum at the time the patient was admitted to the hospital. 

On the eighth day in the hospital the patient seemed to take a decided turn for the 
worse. She complained of vague abdominal pain; her temperature rose to 106 F.; she had 
abdominal distention, and her spleen became palpable. The following day she had persistent 
vertical nystagmus and slight stiffness of her neck and was drowsy. Because of the presence 
of meningeal signs a lumbar puncture was performed. The spinal fluid was cloudy and 
contained 2,000 cells per cubic millimeter, 99 per cent of which were lymphocytes. The 
content of sugar in the spinal fluid was 18 mg. per hundred cubic centimeters, and the 
reaction to Pandy’s reagent was 4 plus. A culture of the spinal fluid contained Bact. 
tularense. 

The patient was given 150 cc. of blood from a donor who had recovered from tularemia, 
and the next morning she seemed somewhat improved. A roentgenogram of the chest at 
this time showed no pulmonary involvement. The improvement was transient, however, and 
the following evening convulsive movements of the right arm and leg and labored and 
irregular respiration developed. She was placed in an oxygen tent but, in spite of this, 
exhibited gradually deepening cyanosis. She became comatose, and her temperature rose 
to 107 F. Respiration failed, and she died quietly on the thirteenth day of her illness. 

Gross Pathologic Changes—The body was that of a well developed and poorly nourished 
5 year old white girl. It was still warm, and rigor mortis was firmly established in the 
muscles of the face. The head, eyes, ears, nose and mouth presented no significant abnor- 
malities. On the right thenar eminence there was a circular, indurated, reddish area of 
ulceration approximately 1 cm. in diameter with greatly encrusted edges. The base was 
about 1 mm. in depth. The right axillary nodes were firm, nonfluctuant, easily palpable 
and about 3 cm. in diameter, but the epitrochlear glands on that side were not felt. There 
was no other significant adenopathy. 

Peritoneal Cavity.—About 60 cc. of yellowish, turbid fluid was present in the peritoneal 
cavity. The peritoneal surfaces were moist, smooth and dull. The liver was enlarged, 
extending 4 cm. below the costal margin in the anterior axillary line. The spleen was 
enlarged, extending to the costal margin on the left. The omentum appeared normal and full 
of fat. The retroperitoneal lymph nodes were enlarged, firm, nonfluctuant and pinkish red. 

Pleural Cavities—There was 15 to 20 cc. of clear yellow fluid in each pleural cavity. 
The lungs were voluminous and pink. The mediastinum anteriorly was fatty; no enlarged 
lymph nodes were seen, and the pleural surfaces were smooth, shiny and glistening. 

Pericardial Cavity—A normal amount of straw-colored fluid was present in the peri- 
cardial sac, and the serosa was smooth, shiny and glistening. 

Heart—The heart weighed 80 Gm. The valves, endocardium and coronary arteries pre- 
sented no significant abnormalities, but all of the chambers appeared to be dilated. The 
myocardium was brown and soft and flabby. 


Thymus—The thymus weighed 3 Gm. It was soft, pinkish white and well lobulated. 
The cut surface appeared normal. 


Lungs.—The right lung weighed 260 Gm., the left, 220 Gm. These were air containing 
everywhere, but they felt boggy throughout; the cut surfaces were moist and purplish red. 
The bronchi were filled with an abundance of frothy fluid. The mucosa was pink, and no 
areas of ulceration were evident. 

Gastrointestinal Tract—The stomach was empty and well contracted. The mucosa 
throughout the intestinal tract presented a normal appearance. Bile could be expressed 
through the ampulla of Vater into the duodenum by pressure on the gallbladder. The 
mesenteric lymph nodes were enlarged, firm, nonfluctuant and pinkish red. 
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Liver—The liver weighed 750 Gm. Numerous small white chalky nodules, which aver- 
aged 1 to 2 mm. in diameter, were seen beneath the capsule. The parenchyma was 
yellowish brown, and scattered over the cut surface were many soft chalky white nodules 
about 1 mm. in size. The gallbladder was small and appeared normal. 

Spleen—The spleen weighed 90 Gm. Its capsule was taut and smooth, and through 
it were seen many chalky white nodules, some of which were 2 mm. in diameter. The 
malpighian corpuscles appeared to be slightly larger than normal and were easily seen. 
Many nodules similar to those beneath the capsule were also seen on the cut surface. These 
nodules were irregular in outline and sharply demarcated from the purple pulp. From the 
centers of the larger nodules small amounts of yellow material could be scraped away. 

Pancreas.—The pancreas weighed 40 Gm. and was of normal size, shape and consistency. 
There were numerous enlarged lymph nodes near it. 

Adrenals.—The adrenal glands weighed 2.5 Gm. each. The usual markings were seen, 
but no areas of necrosis could be found. 

Kidneys——The right kidney weighed 40 Gm.; the left, 45 Gm. The usual markings 
were present, and no significant abnormalities were seen. 


Pelvic Organs.—None of the pelvic organs presented significant lesions. 


Bone Marrow.—The bone marrow removed from a vertebral body was moist and pink. 
The costochondral junctions of the ribs did not appear remarkable. 


Brain——The brain weighed 1,300 Gm. The calvarium was removed without difficulty, 
a tense, purplish dura mater being exposed. The dural sinuses appeared normal. There was 
a noticeable increase in the amount of slightly turbid, brownish cerebrospinal fluid, and 
the convolutions appeared to be slightly flattened. The meninges, especially over the sulci, 
had a ground glass appearance with numerous minute yellowish white nodules less than 
1 mm. in diameter. These nodules were most prominent in the region of the lateral cerebral 
fissure on the left side and around the base of the brain. The meninges were much thicker 
and cloudier over the base of the brain than over the cortex. The ventricles appeared to 
be only slightly if at all dilated. The ependyma was finely granular, and the gross structure 
of the choroid plexus appeared normal. The pituitary gland weighed 0.5 Gm. and showed 
no significant lesions. The spinal cord was soft and boggy, and the meninges had a ground 
glass appearance, although no areas of necrosis could be seen by gross examination. No 
significant lesions were seen on the cut surfaces of any part of the central nervous system. 


Lymph Nodes—The lymph nodes in the right axilla were removed and were found to 
be matted together into a well circumscribed mass, about 3 cm. in diameter, which 
was nodular and pinkish yellow. From the cut surface a moderate amount of necrotic 
brownish yellow material escaped, leaving a deep, ragged crater around which many yellowish 
white soft nodules could be seen. A few thrombosed blood vessels were present. No normal 
lymphati¢ tissue could be detected. The lymph nodes from the pancreatic and retroperitoneal 
regions were discrete, firm and nonfluctuant. The cut surface showed mottled areas of 
yellowish white, uniform nodules, 1 mm. in diameter. The areas of caseation were neither 
as marked nor as large as those seen in the axillary nodes. 


Histotocic CHANGES.*"—Heart——There were extreme marked congestion and interstitial 
edema of the myocardium, but the endocardium and epicardium exhibited no significant 
changes. The aorta showed minimal perivascular infiltration by round cells, mainly of the 
lymphocytic type. 

Thymus.—The lobules of the thymus were highly vascular, and many polymorphonuclear 
leukocytes were scattered throughout. The remainder. of the thymic tissue presented no 
abnormalities. 

Lungs.—Sections of the bronchioles showed areas of ulceration where fibrin and poly- 
morphonuclear leukocytes persisted and walls heavily infiltrated with polymorphonuclear 
leukocytes and lymphocytes. The blood vessels were acutely engorged throughout. The 
pleura showed no evidence of inflammatory reaction. The alveoli were filled with coagulated 
serum, a small amount of fibrin, many polymorphonuclear leukocytes and a few large mono- 
nuclear phagocytic cells. No areas of focal necrosis were seen. 

Gastrointestinal Tract—A section through the pyloric ring of the stomach showed that 
the mucosal lining was intact; however, the superficial portions of the lamina propria showed 


6. Tissues were fixed in a 10 per cent concentration of solution of formaldehyde U. S. P. 
and in Zenker’s fluid, embedded in paraffin and routinely stained with hematoxylin and eosin, 
carbolfuchsin, erythrosin and toluidine blue. Sections failed to reveal any organism. 
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a pink, hyaline material containing a few thrombosed capillaries. A few polymorphonuclear 
leukocytes were scattered diffusely throughout the entire lamina propria. The remaining 
layers of the stomach did not appear remarkable, and the serosa showed no evidence of any 
inflammatory reaction. 


Liver—The capsule of the liver appeared to be normal. Scattered about in the paren- 
chyma, with no regard to location, were many minute focal lesions whose centers stained 
bright pink and showed many pyknotic fragments of cells. Surrounding these was a zone 
of epithelioid cells. No Langhans cells were present; only a rare polymorphonuclear leukocyte 
was seen in the surrounding cellular zone, and the hepatic cells were granular due to cloudy 
swelling. There was considerable congestion of the sinusoids, but the endothelial cells lining 
the vessels were not remarkable. 


Spleen.—The capsule was of normal thickness. The splenic pulp was greatly engorged 
and contained numerous scattered polymorphonuclear leukocytes and mononuclear phagocytic 
cells. The malpighian bodies appeared slightly larger than normal because of an increase 
in the number of large, clear mononuclear cells. The most conspicuous lesions were the 
single and conglomerate ones scattered throughout the pulp. The younger lesions showed 
a bright pink-staining area containing only a few necrotic cells with a peripheral zone of 
mononuclear cells and epithelioid cells. The older lesions had larger areas of caseation, 
and the surrounding zone showed a few more polymorphonuclear leukocytes than it did in the 
younger lesions, with large mononuclear phagocytes and lymphocytes. Only a few plasma 
cells were seen. 


Pancreas.—The pancreas presented no significant lesions. 


Adrenals.—Several small areas of necrosis surrounded by lymphocytes, epithelioid cells 
and mononuclear ceils were seen in the reticular layer of the adrenals. The cortex showed 
more vacuolation than is normally seen and the parenchyma was markedly congested. 


Kidneys—The kidneys were congested and showed moderate parenchymatous degenera- 
tion. In the peripelvic adipose tissue there were several perivascular collections of lympho- 
cytes and large mononuclear leukocytes but no areas of caseation or necrosis. 


Urinary Bladder—The urinary bladder showed no significant lesions. 


Internal Genitalia—A section from the fimbriated end of the fallopian tube showed collec- 
tions of polymorphonuclear leukocytes and many necrotic cells in the lumen. The mucosal 
folds were moderately infiltrated with polymorphonuclear leukocytes, lymphocytes and large 
mononuclear cells, and the lymphatics were distended with lymphocytes and large mono- 
nuclear phagocytic cells. In the stroma beneath the serosa were found quite a few large, 
acidophilic mononuclear cells. The serosa was made up of a single layer of mesothelial cells 
without cellular reaction. The remainder of the internal genitalia showed no significant 
lesions. 


Lymph Node.—The section taken from the right axillary mass showed complete destruc- 
tion of the surrounding adipose tissue. There were multiple areas of caseation, many of 
which coalesced, with necrotic cellular elements scattered about. At the periphery there 
were many lymphocytes, epithelioid cells and large mononuclear phagocytic cells. Occa- 
sional multinucleated cells, but no cells of the Langhans type, were seen. Many blood 
vessels, both arteries and veins, were thrombosed, and the majority of the vessel walls 
showed areas of necrosis and infiltration with lymphocytes and large mononuclear cells. 
Sections through the nodes about.the pancreas and the retroperitoneal nodes showed younger 
lesions with more normal architecture. The sinuses were filled with coagulated serum, 
lymphocytes and large mononuclear cells. A few areas of caseation were present, surrounded 
by lymphocytes, epithelioid cells and large mononuclear phagocytic cells. The lymphoid 
follicles appeared to be rather small. 


Bone Marrow.—A section of vertebral marrow showed many small areas of focal necrosis 
surrounded by lymphocytes and large mononuclear cells. There was little caseation. The 
remainder of the marrow showed no significant abnormalities. 

Brain —Sections taken from representative areas of the brain, spinal cord and pituitary 
gland showed that the leptomeninges were considerably thickened by dense infiltration with 
many lymphocytes, a few polymorphonuclear leukocytes and large mononuclear cells, some 
of which contained phagocytosed necrotic cellular debris while others were heavily vacuolated 
by the loss of intracellular fat. No giant cells of the Langhans type were seen. Several 
strands of fibrin were present throughout the exudate. Sections taken from the white 
nodular lesions in the region of the sylvian fissure (figs. 1 A and 1B) showed these were 
made up of areas of necrosis surrounded by lymphocytes and mononuclear cells. Polymor- 
phonuclear leukocytes were scarce in these areas. Involvement of the underlying parenchyma 
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Fig. 1—A, tularemic meningitis with associated encephalitis (hematoxylin and eosin; 
x 120). B, magnification of the meningeal exudate to show the types of cells involved as 
well as the necrosis (hematoxylin and eosin; x 525). 
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was evidenced by the slightly wedge-shaped areas which were heavily infiltrated with small 
mononuclear cells, some of which appeared to be necrotic. These areas appeared for the 
most part to be in close association with the meninges as they followed small blood vessels 
deep in the parenchyma. The ependyma, although everywhere intact, was heavily infiltrated 
by small round cells. A few subependymal areas of focal necrosis were seen. The choroid 
plexus had lost its original architecture and showed a heavy infiltration of its layers with 
numerous polymorphonuclear leukocytes and large mononuclear phagocytes which were filled 
with fat vacuoles and cellular debris. No giant cells were to be seen. The endothelial 
cells of the choroid plexus were greatly swollen and in a few areas appeared to be des- 
quamated. The endothelium of all of the blood vessels was slightly swollen but otherwise 
appeared normal. The spinal cord showed submeningeal involvement as well as the diffuse 
meningitis described. The ependyma of the central canal did not show the lesions seen in 
the ventricular ependyma nor any other significant change. 


COM MENT 


In attempting to explain the pathogenesis of the meningeal involvement in 
this case, one may consider three possible routes of invasion. Since the child 
was found to have a bacteremia when she entered the hospital, the possibility 
exists that the infecting organism may have been introduced into the subarachnoid 
space at the time of the initial lumbar puncture. A second possibility is that the 
meningitis was secondary to the breakdown of an area of focal necrosis in the 
substance of the brain. Pund and Hatcher in interpreting their case considered 
this to be the sequence of events. However, in their case, as in ours, the lesions 
in the brain substance were all situated near the surface and are, we believe, more 
reasonably interpreted as secondary to the meningeal involvement. The remaining 
explanation is that the infecting organism reached the meninges directly by way 
of the blood stream. In a disease in which invasion of the blood stream occurs 
with some frequency, one would expect involvement of the meninges in a certain 
number of cases. To date, postmortem examination of the central nervous system 
has been recorded in only 10 cases. In 2 of these there was meningitis, and in 1, 
encephalitis. 

This case is of considerable interest since it represents the first instance, to our 
knowledge, in which the diagnosis of tularemic meningitis was established by 
bacteriologic studies before death and later confirmed by postmortem examination. 


SUMMARY 


In a case of tularemic meningitis the diagnosis was established before death by 
isolation of Bact. tularense from the spinal fluid and was confirmed by necropsy. 


Vanderbilt University Hospital. 
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USE OF EVAPORATED MILK WITHOUT ADDED SUGAR FOR 
THE FEEDING OF INFANTS 


HUGH McCULLOCH, M.D. 
Associate Professor of Clinical Pediatrics, Washington University 


ST. LOUIS 


The purpose of this paper is to point out the 
facts that infants fed on ordinary commercial 
unsweetened evaporated milk as a substitute for 
breast milk grow satisfactorily in every respect 
when no sugar or other carbohydrate is added to 
the daily formula, provided the milk is used in 
amounts sufficient to satisfy total caloric needs. 

Breast feeding should be given if it is pos- 
sible, since an infant thrives best when fed breast 
milk. Both morbidity and mortality are lower 
in breast-fed babies,t and every other evidence of 
growth, nutrition and development indicates the 
advantages of breast feeding. But it is also true 
that there are exceptional instances in which 
breast-fed babies may be inadequately nourished 
and such conditions as tetany, anemia and, more 
often, general but less specific malnutrition may 
occur. These conditions are related more often 
to the physical health of the nursing mother and 
to her general nutritional and economic status 
than to any defect in the infant. A large pro- 
portion of these inadequately breast-fed infants 
are found in the urban population, the babies of 
young, modernized mothers who are below phys- 
ical standards in general and who live under 
complex, tense, hurried and distracting condi- 
tions. 

The use of evaporated milk as a food for 
infants and children has increased rapidly.? 
There are many advantages to recommend its 
use. It is cheap, uniform in quality in various 
brands, readily available in every community and 
in every season and convenient to prepare. It 
is subject to control through federal and state 
food and drug laws. The content of fat, protein 
and carbohydrate is consistent. The fat is small 
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in amount and exists in homogenized form, 
Evaporated milk is believed by most investigators 
to be more easily digested than fresh milk, pos- 
sibly as the result of certain changes which take 
place in the protein fraction during the process 
of evaporation and superheating. There is also 
some change in the lactose fraction which gives 
the milk a sweeter, slightly caramelized flavor. 
Evaporated milk is better tolerated than fresh | 
milk by infants who are allergic to the proteins 
in milk. By varying the amount of water used | 
to dilute the evaporated milk, the formula can 
be made suitable for infants of various ages, and 
especially for infants who vomit easily, since the 
milk can be given in a concentration higher than 
that of fresh milk. 


PROCEDURE 


Since 1936, infants coming under my care have 
been fed entirely and without exception on evap- 
orated milk whenever breast milk has not been 
available, and the formula has been prepared 
always without the addition of any form of carbo- 
hydrate. The infants have been like those u-ually 
seen in the conduct of a pediatrician’s practice 
and observation has begun at birth with fu!! term 
or premature babies and continued throug! the 
usual milk-drinking period; both well and ill 
infants have been included. The children were 
usually given evaporated cow’s milk, but a few, | 
in whom an allergy to milk was suspected, re- 
ceived evaporated goat’s milk. Infants weighing 
as little as 3 pounds (1,300 Gm.) at birth re-_ 
ceived the same formula as larger ones. In ieed- | 
ing small, slowly growing infants and rapidly 
growing ones only the quantity of the formula 
given was varied. The reaction to this type of . 
feeding has been so satisfactory that the method » 
is being continued and its general use is recom- 
mended. The procedure was started while inves- | 
tigations were in progress to determine the cause 
of the increased number of stools and occasional 
diarrhea in newborn infants fed on evaporated 
milk containing various sugars and syrups. At 
that time it seemed that changes in the milk dur- 
ing its evaporation might be the cause for this 
condition, but there were several features which 
suggested that the added sugar in the formula 
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was the cause of the diarrhea. Subsequently, 
and independently of this investigation, a report 
by McMahon * indicated the value of feeding 
evaporated milk to the newborn infant without 
the addition of sugar. 

The use of evaporated milk was substituted 
completely for breast feeding as soon as it was 
clear that an infant was receiving an inadequate 
supply of breast milk although every known pro- 
cedure had been tried to improve the mother’s 
nursing condition. No attempt was made to use 
both breast and bottle feeding. The amount of 
food and the number of feedings required in 
twenty-four hours were determined by the size, 
growth and development of the infant, and by his 
reactions and behavior. This amount was offered 
at intervals during a reasonable nursing time, and 
the infant was allowed to take an unspecified 
amount sufficient to satisfy his hunger. As the 
infant grew, the amount of food and the interval 
between feedings was changed to meet new con- 
ditions, particular attention being given to mani- 
fest bchavior and reactions of the infant rather 
than to an age schedule or any artificial rule. 

The food was prepared according to accepted 
principles in use generally, but since sugar was 
not aided many details of the procedure became 
unnecssary and could be eliminated. The ves- 
sels {or heating and mixing, utensils for stirring 
and pouring and much special apparatus could be 
done away with. The following instructions 
were given. 

Wash and clean with soap and water the 
bottles required’ for feeding for twenty-four 
hours, using a brush inside; boil them in clear 
water and allow them to cool. When they are 
cool, empty them and place them upright on a 
table. Wipe two opposite edges of the top of 
a can containing evaporated milk with a ball of 
cotton moistened with alcohol ; if necessary, clean 
first with soap and water. Using a clean can 
opener of the punch type, make a large hole on 
one side and a smaller one on the opposite side 
of the can, so that the miik may be poured 
directly into the feeding bottle ; use a finger over 
the small hole to control the flow of milk. A 
clean boiled funnel may be used to pour the milk 
directly into the bottle. Empty the can (13 fluid- 
ounces, about 400 cc.), placing approximately the 
same amount in each bottle. Place sterilized caps 
or small balls of cotton over or in the sterile open- 
ings and put the bottles in the ice box or some 
other cool place. 





3. McMahon, H. O.: A Simplified Infant Feeding 
Formula: A Report of the Use of Irradiated Evapor- 
ated Milk and Water in Two Thousand and Four 
Cases, Wisconsin M. J. 38:874 (Oct.) 1939. 
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At the feeding time add boiled or otherwise 
safe, fresh water to the bottle up to the desired 
amount, depending on the fluid requirements of 


the individual infant. This amount may vary 
from none to enough to make a full 8 ounce 
(240 cc.) bottle, but the total amount of milk 
and water should be in excess of the optimum in- 
take at each feeding. Part or all of a second can 
of milk may be needed for a large, hungry infant. 
Since the food will be consumed immediately after 
it is prepared, it is frequently possible to avoid 
boiling the water, if the latter is considered safe 
for drinking for the general population of the 
community. Warm the. bottle containing the 
mixture of milk and water, carefully, to body 
temperature ; put a clean nipple in place and feed 
the infant whatever amount he desires. Milk left 
in the bottle from a feeding must always be 
thrown away. 
RESULTS 


Infants who have been fed according to this 
principle have shown certain characteristics 
which may be grouped under (a) growth and 
nutrition, (b) food tolerance and digestion and 
(c) nursing technic and behavioral reactions. 

Growth and Nutrition—When no breast milk 
was available and food prepared by this formula 
was used starting on the fourth day of life, the 
birth weight was regained more slowly than when 
breast milk was used—usually by the fourteenth 
to the eighteenth day instead of between the tenth 
and the fourteenth day. The recovery was 
steadier, however, there being a small gain each 
day instead of wide fluctuations. This slow 
recovery should be explained beforehand to an 
anxious mother The even gain continued 
throughout the neonatal period, and by the end 
of the first three months the infants were well up 
to average in weight. No unusual changes in 
linear growth were observed. 

The general appearance of the infants was uni- 
formly, good. The peripheral circulation was 
satisfactory, owing in part to vigorous exercise 
from hunger crying and other activity which pre-" 
vented chilling and mottling, especially of the feet 
and hands. Insensible perspiration was sufficient, 
but there was no tendency to unusual sweating. 
The skin was smooth, uniform, faintly moist, 
warm and flexible. The control of body tem- 
perature seems to be more uniform in infants fed 
in the manner described. 

The subcutaneous fat was moderate in amount, 
unusually firm and evenly distributed over the 
whole body; for this reason the infants looked 
thin, especially about the trunk and _ thighs. 
Mothers should be informed why babies fed this 
diet will not appear fat. It was interesting to 
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observe the conversion of an obese baby who has 
been fed according to a formula calling for large 
amounts of sugar into a lean, muscular, active 
infant when the diet was corrected by substitut- 
ing evaporated milk without sugar. During the 
period of conversion, linear growth continued 
while the total body weight remained stationary 
until all excess fat had been used. 

In these infants the muscles were firm in tone, 
about the usual size but more apparent because 
of the thinner layer of fat. No roentgenographic 
study of the bones was made, but when adequate 
quantities of vitamins D and C were provided the 
epiphysial areas remained smooth and normal and 
no changes indicative of a deficiency in these 
vitamins were observed. 


Food Tolerance and Digestion.—Food was well 
retained, since the infants were hungry at each 
meal and no forcing was necessary. Since the 
total amount of fluid in an individual feeding 
was adjusted to satisfy both hunger and thirst, 
the stomach was not overfilled. Regurgitation or 
vomiting rarely occurred unless there was some 
fault in nursing technic. Pylorospasm was not 
observed, and there was no evidence of unusual 
retention of food. 

In most cases the abdomen remained small and 
the infant showed less distention and expelled less 
gas than is usual. Those who had distention 
usually showed subsequent signs of intolerance 
for fat even in the homogenized condition and in 
the small amounts present in evaporated milk. 

The stools from these infants had the general 
appearance of those from breast-fed babies. They 
were uniform in color and consistency, smooth 
and moderate in size; defecation occurred two to 
four times daily, while it occurs more frequently 
in colicky babies. It is particularly important to 
emphasize that infants fed on this principle did 
not become constipated. This observation may 
be the most significant of all, since one of the 
reasons for adding carbohydrate to a milk for- 
mula has been its laxative effect. Whether this 
laxative effect is due to changes in the bacterial 
flora of the intestinal tract, changes in the acid- 
base relation in the intestinal contents with fer- 
mentation of the additional sugar, or the action of 
secondary substances contained in syrups and 
special preparations of sugar is not clear. The 
addition of a laxative substance may be necessary 
when infants are fed other milks,‘ but it is not 
needed when evaporated milk is used. 

When ascorbic acid was used instead of fresh 
orange juice during the first three months, fur- 
ther improvement was observed in digestion with 


4. Holt, L. E., and McIntosh, R.: Holt’s Diseases 
of Infancy and Childhood, ed. 11, New York, D. 


Appleton-Century Company, Inc., 1940, p. 148. 
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still greater freedom from colic and with norma] 
intestinal activity. It may be that the high con- 
tent of sugar in orange juice was the factor re- 
sponsible for the less favorable reactions when it 
was used, or there may have been intolerance to 
orange. 

Nursing Technic and Behavioral Reactions — 
Infants given this diet seemed hungry before 
feedings and after the proper emptying time of 
the stomach, usually three to four hours. They 
awakened spontaneously, cried lustily from hun- 
ger, nursed eagerly until satisfied and then slept 
better than when fed according to other formulas, 

The infants were unusually alert and respon- 
sive, particularly during the early weeks and even 
in the first two weeks after birth. 

Satisfaction of hunger as judged by the child’s 
activities sometimes required seven or even eight 
feedings in twenty-four hours during the first 
six to ten weeks. In spite of statements to the 
contrary, many infants were most comfortable on 
a schedule of frequent feedings. This was par- 
ticularly true for active, hyperkinetic infants. 

The infants learned good eating habits carly 
and easily ; hence secondary foods could be added 
as soon as an infant showed tonguing and chew- 
ing movements. By careful selection of waters 
and purées of green and yellow vegetables, iresh 
fruit juices, given plain or preferably in ge'atin 
preparations, and meat juice and pulp for «ddi- 
tion to the diet, it is possible to conform to the 
same plan of restricting the intake of sugar. and 
thereby to maintain the same general char:cter- 
istics of growth seen in the earlier period. ‘! hese 
foods contain vegetable starches in amount: suf- 
ficient to satisfy the growing hunger anc the 
increasing caloric needs of the infant. 


COMMENT 


Evaporated milk without added sugar given in 
the manner described is proposed as a suitable 
food for all normal infants and small children 
during the important period during which milk 
constitutes most of the diet. It is proposed, also, 
that this formula can be used for infants with 
gastrointestinal disturbances and with parenteral 
infections and diseases. By adjusting the content 
of water in the formula, the interval between 
feedings and the total amount of milk fed, an 
adequate supply of food can be maintained. Ad- 
ditional salt can be used when needed, and either 
lactic or hydrochloric acid can be added when it 
is necessary to replace either acid or chloride lost 
through vomiting. Additional fluid to which the 
acid can be added in a palatable form can be given 
between feedings, or fluids and amino acids can 
be administered parenterally according to indica- 
tions. 
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There were variations and exceptions in indi- 
vidual infants among those studied; however, 
none of these were great enough to justify chang- 
ing the type of milk and the plan of feeding. In 
these cases much patience and many adjustments 
were necessary until a satisfactory routine was 
established. It is proposed that if an individual 
infant fails to respond properly to this type of 
feeding some adjustment be made in the technic 
of feeding or search be made for some underlying 
defect in the infant’s digestion of the fat or pro- 
tein of milk. 

There are several advantages of this type of 
feeding aside from the characteristics which have 
been described. The preparation of the formula 
is simple. Adjustments to new levels must con- 
tinue to be made under the direction of a physi- 
cian ; the formula is not turned over to the mother 
for her own interpretation and application. The 
emphasis is placed on observing the growth, 
nutrition and development of the infant, and the 
corresponding changes are based on these factors 
rather than on age, custom or a preestablished 
schedule. This requires pediatric experience and 
training. The problems associated with the use 
of sugar in the formula are avoided. The innum- 
erable sugars and other carbohydrates for the 
ieeding of infants are bewildering even to the 
physician. Fortunately, because of controlled 
advertising, the claims for these sugars do not 
often reach the mother or the situation would be 
worse still. One further advantage is the avail- 
ability of the mineral constituents of milk, par- 
ticularly of calcium and phosphate, which are 
involved in protein metabolism. The relationships 
of the vitamins to protein and carbohydrate 
metabolism are being widely studied at the pres- 
ent time. It is now established that the nutri- 
tional requirements for certain elements of the 
vitamin B complex are related directly and pro- 
portionately to the utilization of carbohydrate. 
The lower intake of carbohydrate with this diet 
thus spares the available amounts of these vita- 
mins in the milk, 

This type of feeding may be considered high in 
protein though the values are only relative. The 
infant is supplied with a higher quantity of pro- 
tein because the content of carbohydrates in a 
given amount of food is reduced. This shift in 
value should be an advantage, since there is ample 
evidence that the requirements for growth and 
nutrition include adequate supplies of protein and 
that the body will utilize larger amounts of pro- 
tein than was previously supposed. There is also 
Suggestive evidence that an adequate supply of 
proteins, particularly when such proteins are com- 
plete in essential amino acids, may serve as a 
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stimulus to optimum growth. During the period 
of extremely rapid growth in early infancy these 
factors are unusually important. 

The inclusion of milk in the diet produces 
changes in the enzymatic activity and the growth 
of bacteria in the intestine, depending, ordinarily, 
on the type of milk used. The protein of milk, 
with its high content of calcium caseinate, ordi- 
narily produces alkaline stools the color of which 
depends on the amount and state of digestion of 
the residual fat, while the protein of meat pro- 
duces acidified intestinal contents due to the pro- 
teolytic activity of enzymes and organisms. 

In the diet described, carbohydrate require- 
ments are met adequately by the content of lactose 
in cow’s milk, by the amount of dextrose which 
can be formed during protein metabolism and by 
further use of available fats to satisfy caloric 
needs rather than for storage. The disadvantage 
of a diet high in sugar for older infants and 
children is generally recognized. The harmful 
effects of a diet high in sugars and inert carbo- 
hydrates on growth, hemopoiesis, the metabolism 
of bone and of teeth, the control of body weight 
and resistance to infection have been discussed 
frequently. As age increases the harmful effects 
are still more easily recognized. 

This type of feeding does not represent an at- 
tempt to streamline the formula or the routine 
for feeding infants in any degree. It is used, 
also, independently of any factor which deter- 
mines the use of secondary foods in feeding 
infants, such as the cereals, vegetables, meats and 
fruits necessary for older infants. 


SUM MARY 

When a sufficient supply of breast milk is not 
available, infants may be fed by choice, and will 
do well, with various dilutions of irradiated, 
homogenized, unsweetened evaporated cows’ milk. 
Criteria such as gain in weight, rate of growth, 
general nutritional status, satisfactory sleeping 
habits, normal stool formation and absence of 
indigestion indicate that such feeding is adequate 
and satisfactory. 

Evaporated milk as a food for infants may be 
used with increased advantages if no sugars or 
other carbohydrate is added to those present 
naturally in milk. There is evidence of more 
uniform and satisfactory nutrition and growth 
during the period of infancy with a feeding of 
this type. 

It is suggested that added sugar in the diet 
of infants and small children may produce the 
same changes in growth and nutrition that carbo- 
hydrates produce in older children and adults. 


325 North Euclid Avenue. 
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Biochemistry; Bacteriology, and Pathology 


3ACTERICIDAL ACTION OF ULTRAVIOLET RADIATION ON ArR-BoRNE ORGANISMS. Harvey C. 
RENTSCHLER and Rupotpw Nacy, J. Bact. 44:85 (July) 1942. 


By means of specially devised apparatus the authors were able to find that sensitivity to 
ultraviolet radiation of air-borne bacteria and of similar organisms on the surface of agar is 
the same. They describe experiments which show that bacteria may be injured by heat, 
Grenz rays or roentgen rays so that the surviving organisms are less resistant to ultraviolet 
radiation. According to them this is incompatible with the “single photon hit” theory. They 
state that not all the bacteria in a pure strain of a culture are identical and the term, k, in the 
exponential equation generally used for expressing the survival ratio for different exposures 
to ultraviolet radiation is not a constant, as is commonly assumed. Furthermore, the air 
centrifuge, as used in determining the bacterial contamination of air moving through a duct 
at low humidity, is selective in taking the bacteria from the air. This may explain the reason 
for the general statement that air-borne bacteria at low humidity are more vulnerable to 
ultraviolet radiation than when on the surface of agar and that at low relative humidity the 
bactericidal action is greater than at high humidity. The paper should be consulted for a 
complete description of the apparatus employed and the details of the interpretation of the 
results obtained. StorssER, Minneapolis. 


ORSERVATIONS ON REVERSIBILITY OF THE QUELLUNG REACTION AND RELATION BETWEEN THE 
QUELLUNG REACTION AND Bite So_usmity. Atice H. Kempr and W. J. NUNGESTER, 
J. Infect. Dis. 71:50 (July-Aug.) 1942. 

Kempf and Nungester present this summary : 

The quellung reaction of pneumococci with immune serum has been demonstrated to be 
reversible. ‘Che amounts of polysaccharide necessary to prevent or to reverse this phenomenon 
when a given quantity of antiserum is used have been determined. In pneumococci in which 
the quellung reaction has occurred, bile solubility, as determined by clearing of the suspension 
and by the numbers of viable bacteria, has been shown to be greatly delayed. 

Lysis occurred in the presence of sufficient polysaccharide to prevent the reaction, and the 
turbidity was only slightly greater than that in a tube containing only pneumococci and bile. 
This was likewise true of a suspension in which the swelling of the capsules had disappeared 
after the addition of specific polysaccharide. 

The quellung reaction was also reversed by repeated washing of the organisms with 


water. Toomey, Cleveland. 


THE SEROLOGICAL AND BroLocicAL CLASSIFICATION OF HEMOLYTIC AND NONHEMOLYTIC 
STREPTOcoccI FROM HumAN Sources. Lowe i A. Rantz, J. Infect. Dis. 71:61 (July-Aug.) 
1942. 

Studies have been made of 392 strains of hemolytic and nonhemolytic streptococci isolated 
from human clinical materials obtained from other sources than the respiratory tract. 

Biologic and serologic classification was undertaken by the methods of Sherman and 
Lancefield. 

Of all strains 81.9 per cent could be assigned to a Lancefield group. 

The clinical source, biologic characteristics, type of hemolysin formation and colonial 
form of the members of each group are presented and discussed. 

Biologic methods were most valuable in the differentiation of members of group D. 

Toomey, Cleveland 


Tue Errecr oF TEMPERATURE UPON THE GROWTH AND SURVIVAL OF MyxoMA, HERPES AND 
VaccINIA VirUSES IN Tissue CuLturE. RANDALL L. THompson and Marcaret S. 
Coates, J. Infect. Dis. 71:83 (July-Aug.) 1942. 

Minced chick embryonic tissue suspended in a mixture of serum and Tyrode’s solution and 
dispensed in large test tubes was found to be a convenient medium for the study of growth 
and survival of the viruses of myxoma, of herpes and of vaccinia at different temperatures. 
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The maximum growth of each virus occurred between 34 and 35 C. in cultures incubated for 
four days. Herpes virus was not demonstrated in cultures incubated at 40.2 C.; myxoma virus 
did not survive at 42.2 C. The New York Board of Health strain and the Noguchi strain of 
vaccinia virus remained viable in cultures incubated at 45.1 C., but the second revived strain 


failed to survive for four days. Toomey, Cleveland. [AurHors’ SuMMaRyY] 


Tue Deatn or TuBERCLE BACILLI SUBJECTED TO OXYGEN DEPRIVATION IN THE PRESENCE 
OF MOISTURE AND OF WARMTH. TRUMAN SQurreE Porter, J. Infect. Dis. 71:220 
(Nov.-Dec.) 1942. 

When severely restricted in supply of oxygen in the presence of moisture and of warmth, 
human, bovine and avian tubercle bacilli slowly lose their capacity for subsequent growth, 
both in culture and in tissues of animals. Toomey, Cleveland. [AutHor’s SuMMary] 


Beta Hemorytic Streptococci IsoLatep FROM PusBLic Room FLoors. WILLIAM G. WALTER 

and G. J. Hucxer, J. Infect. Dis. 71:237 (Nov.-Dec.) 1942. 

Beta hemolytic streptococci were isolated from the sweepings from the floor in 22 of the 
37 rooms investigated in six schools, a boys’ dormitory, a theater and a hotel. An enrich- 
ment medium containing blood and potassium tellurite was used to enhance the growth oi 
the hemolytic streptococci present in the dust. 

There was a seasonal variation in the ease with which these organisms could be isolated, 
cold weather favoring their recovery. By physiologic and serologic tests performed on 17 
representative cultures 7 were classified in Lancefield’s group A, 2 in group B, 1 in group C 
and the remaining 7 possibly in group G. Thirty-nine additional cultures might be grouped 
similarly on the basis of physiologic studies. Toomey, Cleveland. [AutHoRs’ SUMMARY] 


FACTORS IN THE PRESERVATION OF THE DISTEMPER ViRUS. HEINz A. SIEDENTOPF and 

Rosert G. GREEN, J. Infect. Dis. 71:253 (Nov.-Dec.) 1942. 

Homogenized, modified distemper virus taken from a ferret, diluted in 25 per cent sterile 
normal horse serum and stored at — 24 C. retains most of its virulence for ferrets longer 
than 693 days. The diluted virus does not lose its infectivity for ferrets on exposure to 
sunlight for seven and one-half hours. Modified distemper virus dried from the sample in 
a frozen state in vacuum, sealed in the original vacuum and stored at 7 C. remains infectious 
for ferrets after 430 days of storage. Quick freezing is not necessary for the preservation 
of this virus. 

Dry air and commercial nitrogen that contains 0.5 per cent of oxygen have a deleterious 
effect on the dried virus. Drying the virus from the sample in a frozen state is essential 
to preservation of its virulence. Modified distemper virus sealed in oxygen-free dry nitrogen 
retains its infectious property for at least 365 days of storage at 7 C. 

Toomey, Cleveland. [AutHors’ SUMMARY] 


THE ANTIGENIC STRUCTURE OF THE BACTERIA INCRIMINATED IN Four UNRELATED OUTBREAKS 
or Foop Inrection. M. W. Henninec, South African M. J. 16:253 (July 11) 1942. 
Details of the four outbreaks were given earlier (South African M. J. 16:125 [March 28] 
1942). Two were caused by Salmonella braenderup, one by Salmonella enteritidis and one 
by the IV-variant of Salmonella typhi murium. Although the two strains of S. braenderup 
were serologically identical, they showed minor biochemical differences. 
Gonce, Madison, Wis. 


Metabolism; Infant Feeding; Milk and Other Foods 


STUDIES CONCERNING MECHANISM CONTROLLING INITIATION OF LACTATION AT PARTURITION. 
JoserH Mertes and C. W. Turner, Endocrinology 31:340 (Sept.) 1942. 


Results of experiments on rabbits indicate that the act of nursing plays a role in the 
initiation of milk secretion to the extent that maximum lactation and maximum lactogen in 
the pituitary gland cannot be obtained without it. Furthermore, in the absence of the suck- 
ling stimulus after parturition, the lactogen content of the pituitary declines rapidly ard secre- 
tion of milk soon ceases. Jacogson, Buffalo. 
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THe EFFECTIVENESS OF LINOLEIC, ARACHIDONIC, AND LINOLENIC ACIDS IN REPRODUCTION 
AND Lactation. F. W. QuackensusH, F. A. KumMMerRow and H. STEENBOCK, J. 
Nutrition 24:213 (Sept.) 1942. 

In view of their results, the authors recommend that in studies on reproduction and lacta- 
tion rats should receive at least 100 mg. daily of the essential fatty acids or their equivalent 
in the form of a natural oil. Ethyl linoleate and ethyl arachidonate prevented or cured the 
dermal symptoms completely and enabled the mother to produce normal young. Ethyl linole- 
nate was ineffective. The requirements for these acids were about twice as high for repro- 
duction as for cure of dermal lesions in fat deficiency. FrepeeN, Kansas City, Mo. 


THE SULFUR METABOLISM OF CHILDREN. Exiot F. Braco, D. Maxwett TEAGE, OLIVE 
D. HoFFMAN, BERTHA MuNkKS, FRANCES C. HuMMEL, Harotp H. WILLIAMS and 
Icte G. Macy, J. Nutrition 24:257 (Sept.) 1942. 

Eliot F. Beach and his co-workers in their study of the metabolism of 8 normal children 

8 to 12 years of age, over a forty-five day period studied the excretion and retention of 

sulfur and the urinary sulfur partition in relation to nitrogen metabolism. The urinary 

elimination represented 77 per cent of the sulfur intake and 82.8 per cent of the nitrogen 
intake. Inorganic sulfur composed 84 per cent of the urinary excretion of that element. 

The average daily excretion of ethereal sulfur was 48 mg, and of neutral sulfur 70 mg. With 

increasing age there was generally a decreasing laxation rate (bowel movements per day) 

and an increased urinary output of ethereal sulfur. Under the conditions of this experiment, 
there was a definite relationship between output of neutral sulfur and recumbent body length, 
while only remote relationship was noted between output of neutral sulfur and age, body 
weight and surface area. The average nitrogen to sulfur ratios for intake, feces and urine 
were 13.4, 10.5 and 14.4, respectively. The nitrogen to sulfur ratio of the retentions averaged 
8.8; however, if this was corrected to include losses through the skin, the ratio was nearer 
15, which has been indicated as the ratio for the entire body by analyses of muscle tissue. 


FREDEEN, Kansas City, Mo. 


Tue Errect oF PANTOTHENIC AciD DEFICIENCY ON THE BLoop Lipows oF THE Doc. J. V. 
Scuprt and MarcareT Hamuin, J. Nutrition 24:273 (Sept.) 1942. 

Scudi and Hamlin found that dogs maintained on pantothenic acid-deficient diets had 
lowered blood levels of cholesterol, cholesterol ester, lipid phosphorus and total lipids. The 
lipid levels of the blood were rapidy increased after the administration of the vitamin. Pan- 
tothenic acid-deficient dogs acquired extremely fatty livers. Dogs receiving whole dried liver 
in addition to the pantothenic acid showed minimal hepatic damage. 

FREDEEN, Kansas City, Mo. 


THE INTERRELATIONSHIP OF CALCIUM, PHOSPHORUS AND NITROGEN IN THE METABOLISM OF 
Pre-ScHooL CHILDREN. JEAN E. Hawks, MERLE M. Bray, MARJORIE OLSON WILDE 
and Marie Dye, J. Nutrition 24:283 (Sept.) 1942. 


In their studies with 5 preschool children over fifteen to twenty-four day periods on diets 
containing 3 Gm. and then 4 Gm. of protein per kilogram of body weight, the authors found 
that the higher protein diet had no effect on absorption or retention of calcium. However, 
there was a decreased absorption of phosphorus but a better utilization of the amount avati- 
able. An increase in both absorption and retention of nitrogen was noted on the higher 
protein diet. Gains in weight were greater on the higher protein diet; the authors suggested 
that muscle and other soft tissue accounted for the greater proportion of the increased weight 
since there was decided increase in nitrogen retention and significant changes in retention 
ratios for the following elements: calcium/phosphorus; sodium/calcium; nitrogen; total phos- 
phorus, and nitrogen/nonosseous phosphorus. FreDEEN, Kansas City, Mo. 


Tue Errect oF GLUCOSE AND SUCROSE ON THE RESPIRATORY QUOTIENT AND MUSCULAR 
EFFICIENCY OF EXERCISE. MARGARET WRIGHTINGTON, J. Nutrition 24:307 (Oct.) 1942. 


Wrightington found that the respiratory quotient of persons at rest six to eight hours 
after the last meal with no dietary control varied from 0.69 to 1. When the supply of carbo- 
hydrate was in excess of that of fat, the latter was formed from carbohydrates; this occurred 
at respiratory quotients above 0.90. The reverse occurred when the quotient was below 0.80. 
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Sucrose, probably owing to the conversion of its fructose component to fat, raised the rest 
respiratory quotient higher than did dextrose (d-glucose). Her data showed that more 
dextrose than sucrose was metabolized during work. However, no change in muscular 
efficiency occurred after the ingestion of either sugar. _~ Frepeen, Kansas City, Mo. 


CALCIUM, PHOSPHORUS AND NITROGEN METABOLISM OF YOUNG Conkgct Women. H. McKay, 
M. B. Patron, M. A. Outson, M. S. Pitrman, R. M. Leverton, A. G. Marsa, G. 
STEARNS and G. Cox, J. Nutrition 24:367 (Oct.) 1942. 


McKay and associates concluded that the calcium allowance of 1 Gm., as recommended 
by the Committee on Food and Nutrition of the National Research Council, for girls of 16 
to 20 years might likewise be recommended for the group 17 to 24 years old, women of 
college age. Figures of regression of balance on intake showed that mean daily intakes of 
0.8 Gm. of calcium, 1 Gm. of phosphorus and 9 Gm. of nitrogen, respectively, are required 
for equilibrium. FreDEEN, Kansas City, Mo. 
ARTIFICIAL FEEDING OF HEALTHY INFANTS IN Hospitats. <A. AriztiA and F. EGGeErs, 

Rev. chilena de pediat. 18:73 (Feb.-March) 1942. 


The authors contrast results in the feeding of infants a few decades ago with those in 
the feeding of the same type of hospital population today. The infant mortality of those 
periods often reached figures as high as 60 per cent. Today it is less than 10 per cent in 
spite of the fact that a much smaller number of infants in hospitals today receive breast 
milk and that such infants are fed almost exclusively on other food, such as milk of the ass 
or of the cow or one of the now popular forms of processed milk. 

The specter of the old picture of “hospitalism” has vanished. 

The improved conditions obtained with almost exclusive artificial feeding the authors do 
not ascribe to a superiority of present day artificial feeding over breast milk feeding but rather 
to better knowledge of sanitary factors in care of milk, care of the infant, prevention of cross 
infection and regulation of environmental temperature of the infant. It is a combination of 
all these factors which has brought about the better results of today as compared with 
experiences of the past. 

The authors call attention to the importance of providing for the minimum feeding require- 
ments of the infant when diluted milks or partially skimmed milks are used. They consider 
this a necessary factor in maintaining immunity against the common prevailing infections. 


ScHLUTz, Chicago. 


MEDICAL, SOCIAL AND EcoNOMIC STUDY OF THE FEEDING OF WELL INFANTS IN THE ORGANI- 
ZATION FOR THE PROTECTION OF MATERNAL WELFARE IN CHILE. G. MORALES BELTRAM 
and W. B. Espinoza, Rev. chilena de pediat. 13:103 (Feb.-March) 1942. 


The authors conclude that the proper feeding of healthy infants is, without doubt, basically 
fundamental in the program of infant welfare. The agencies which now are functioning for 
the feeding of healthy infants and which are scientifically managed are consultation stations 
organized by the office of the Works Security Program and the milk stations of the city 
of Santiago, under the patronage of the National Child Welfare Program. It is necessary 
to provide services both in urban and in rural areas for some 90,000 infants, who, according 
to the authors’ reports, need primarily adequate feeding in order that they may subsist. 

In the opinion of the authors, the best system for this phase of infants’ care is that of 
the milk station, the program and regimen of which should be extended throughout the entire 
country. Wherever possible the Works Security Program must also function in this organi- 
zation. In: Santiago and in the provinces milk stations should be established in sufficient 
number to take care of all the needy infants of the country and should be provided preferably 
with fresh milk. If this cannot be obtained, condensed preparations may be used. 

In order that the milk stations may render the best possible service, it is necessary also 
to organize auxiliary aid by addition of food for the rest of the family, so that preschool 
children can have breakfast and school !unches and so that it will not be necessary to parcel 
the milk needed for the baby out to the rest of the family. 

Control of the feeding in the homes is difficult and depends fundamentally on educational 
measures and persuasion by the medical personnel, the social service visitors and the health 
nurses, 

To have general application of all the technics which operate for the protection of the 
infant, it is necessary to make available to as large a number of infants as possible the 
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benefits provided by law and at the same time to procure personnel at the respective stations 
and to provide economic conditions which will enable proper and efficient attention to be 
given to the problem of child welfare. 

It is not necessary to establish a standardized system of feeding, because it has been 
found that various feeding programs, such as use of fresh cow’s milk, dried milk or con- 
densed milk, work equally well if properly carried out. 

The authors state that the amount of milk provided for the infant should not be particu- 
larly reduged when he reaches the age at which he can take additional solid foods, such as 
purées, vegetables and fruits, and that his rate of gain is higher and more satisfactory if his 
adequate intake of milk is retained. 

The authors express the opinion that a permanent commission for the supervision of 
feeding of infants is indispensable in the program. This commission should determine technics 
of normal feeding at the various periods of life and in the various areas of the country 


ScHLuTz, Chicago. 


ARTIFICIAL FEEDING OF HeALTHY INFANTS. J. A. Bauza, Rev. chilena de pediat. 18:109 
(Feb.-March) 1942. 


In the feeding of healthy infants in the welfare stations in Montevideo, Uruguay, the author 
has been more successful with acid milks than with simple diluted cow’s milk and with 
powdered milk preparations than with fresh cow’s milk. 

Buttermilk in the form of powder, diluted so that the solution contains 10 per cent of 
solids, with 1.5 per cent of fat and 1.5 per cent of sugar added, usually constitutes the initial 
feeding. 

Sometimes the butter-flour mixture of Czerny is added to the buttermilk. 

The authors stress the importance of giving vitamins C and D at an early stage of the 


feeding program. ScHLutz, Chicago. 


EconoMIc AND SoctAL ASPECTS OF ARTIFICIAL FEEDING IN THE PROGRAM OF INFANT WELFARE 
PROTECTION IN Buenos Aires. M. H. Bortacaray, Rev. chilena de pediat. 13:121 (Feb.- 
March) 1942. : 


In the city of Buenos Aires, Argentina, fresh cow’s milk is mostly used for artificial feeding 
of infants in the welfare stations, and it is seldom necessary to resort to the use of condensed 
or dried milks. Great care is used in the supervision of the feeding in the home and in the 
kitchens in connection with the established dispensaries. The general educational influences 
which can be brought to bear on the poorer and more ignorant classes through such measures 
have, in the opinion of the author, diminished many of the dangerous factors which menace 
infants. 

Artificial feeding of infants in the city of Buenos Aires has so far not presented serious 
economic or social aspects. The organization now existing can be improved in minor details. 
The author contends that intensive measures of propaganda should be continually undertaken, 
so that it will not be necessary for any infant or other person to be without adequate help or 


advice. Scututz, Chicago. 


VITAMINS AND ARTIFICIAL FeepInG. J. P. GARRAHAN, Rev. chilena de pediat. 13:133 (Feb.- 

March) 1942. 

The author believes that in creating optimal conditions for the nutrition of the healthy 
infant one cannot exclude the necessity of giving special vitamins. In the majority of cases 
it is necessary to provide supplements of vitamins A and C, and often it is necessary to add 
thiamine or the vitamin B complex. The average physician must be better acquainted with 
the needs of the artificially fed infant in this respect than he is at present and must learn to 
recognize more readily than he does now the occasion when such need arises. 

The author points out the necessity of adding vitamin D to the food and of not depending 
too much on solar irradiation. Scututz, Chicago. 


Vitamins; Avitaminoses 


Factors INFLUENCING THE LEVEL oF VITAMIN A IN THE BLoop or Rats. HuGu W. Josepus, 
Bull. Johns Hopkins Hosp. 71:253 (Nov.) 1942.. 
The level of vitamin A in the serum is constant under wide variation of intake. The 
ingestion of large amounts of vitamin A raises the level in the serum, especially if the tissues 
have good stores. 
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Rats on a deficient diet reach depletion by the twentieth day, but symptoms do not appear 
until one week later. It is thought that metabolic changes precede the anatomic changes. 


LyttLe, New York. 


STuDIES IN VITAMIN A: INFLUENCE OF VITAMIN A ON SERUM LIPIDS oF NORMAL AND 
Dericrent Rats. Hucu W. Josepus, Bull. Johns Hopkins Hosp. 71:265 (Nov.) 1942. 


Vitamin A deficiency in rats is associated with a fall in serum lipid levels. When rats 
rendered deficient were given excessive amounts of vitamin A, the rise in serum lipid and 
vitamin A levels was more pronounced and lasted longer than in the normal animals. 

The experiments indicate that the fall in serum lipids was due specifically to the vitamin A 
deficiency and not to the nutritional state of the animal, and the subsequent rise in lipids is 


attributed to a specific effect of vitamin A. LytrLe. New York 


Nicotinic Acip iN Foops. Rosert W. McVicar and Greorce H. BerryMAN, J. Nutrition 
24:235 (Sept.) 1942. 


From a résumé of the literature McVicar and Berryman present a table showing the 
nicotinic acid in various foods. Fespeew. Kansas City, Mo 
STUDIES ON THE TOXICITY AND PHARMACOLOGY OF RrBoFLAVIN. KiAus UNNA and JosepH 

G. Gresiin, J. Pharmacol. & Exper. Therap. 76:75, 1942. 


Riboflavin was not toxic to rats and dogs when given by mouth in doses greatly exceeding 
those given to human beings, even when administered over a period of four months. This is 
probably due to its low solubility. When it was given by intraperitoneal route to rats in 
much larger doses than those given to human beings it was fatal because of the damage to 


the kidneys. PitcHer, Cleveland. 


EVALUATION OF Nicotinic Actip NUTRITION BY STUDIES OF URINARY EXCRETION. GRACE 
A. GotpsMiITH, Proc. Soc. Exper. Biol. & Med. 51:42 (Oct.) 1942. 


The urinary excretion of nicotinic acid and its derivatives as determined by the method 
of Perlzweig, Levy and Sarett, of 34 human subjects (6 normal persons, 18 hospital patients 
without signs of deficiency disease and 10 patients with clinical findings indicative of defi- 
ciency of one or more members of the vitamin B complex) revealed no essential differences 
to be present. Trigonelline, the main excretion product of nicotinic acid, was found to be 
lowest in the patients with pellagra, ariboflavinosis and thiamine deficiency. Sixteen persons 
were given 300 mg. of nicotinic acid amide orally, and the urinary excretion of trigonelline 
was again studied. It was found that when the total output in a control twenty-four hour 
period was subtracted from the extra excretion after the nicotinic acid was given, the reten- 
tion of nicotinic acid amide appeared to be closely related to the degree of dietary deficiency. 


HANSEN, Minneapolis. 


INVESTIGATION OF THE EFFECT OF ADMINISTRATION OF VITAMIN B; UPON GASTRIC SECRE- 
TION AND THE Motor ACTIVITIES OF THE STOMACH: A PRELIMINARY REPORT. B. Woon, 
B. Spratr and I, MAxweEtt, M. J. Australia 2:263 (Sept. 19) 1942. 


The gastric content of free hydrochloric acid, total acidity, bile, starch and mucus of 36 
patients having achlorhydria or hypochlorhydria and of 4 healthy students was not influenced 
by the daily intramuscular injection of 1,000 to 3,000 U. S. P. units of vitamin B: for ten 
consecutive days. Such treatment did hasten the emptying time of the stomach of subjects 
whose gastric emptying time was habitually much longer than normal but did not influence 
the rate of evacuation of the stomach of subjects whose gastric emptying time was normal 


or excessively rapid. GoncE, Madison, Wis. 


Hygiene; Growth and Nutrition; Public Health 


INFANT MorTALity IN RuRAL AND UrBAN Areas. Hersert J. Sommers, Pub. Health Rep. 
57:1494 (Oct. 2) 1942. 


For the United States as a whole the lowest infant mortality rate is found in cities, 
reflecting superior medical, public health and educational facilities. The city rate, 41.1 per 
thousand live births, was 11 per cent lower than the rural rate, 46.1 per thousand. Towns 
provided the least favorable opportunity for infant survival, having apparently sacrificed the 
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healthful environment of the rural area without having attained the superior facilities of the 
city. The town rate of 50.1 per thousand live births was 9 per cent higher than the rural rate. 


SANFORD, Chicago. 


Rapiant Heat AND Comrort. Leonarp Hitt, Brit. J. Phys. Med. 5:128 (Sept.-Oct.) 1942. 


Discomfort felt in ill ventilated rooms is not due to chemical impurity of the air, because, 
as the author states, even in crowded rooms without ventilation the carbon dioxide content 
never rises nor does the oxygen content fall in amounts which have any physiologic significance. 
The author believes the discomfort is due primarily to “heat stagnation” and to body smells. 
He describes experimental evidence to substantiate the claim that movement of air alone will 
relieve discomfort in a small crowded chamber. 

He has devised a thermometer, called the “Kata” thermometer, which by measuring the 
cooling and evaporating power on a surface at body temperature, shows the effect of moving 
air. On an empiric scale it registers satisfactory or unsatisfactory conditions. 

From some experimental evidence he argues that radiant heat is the most comfortable and 
healthful form of heat for homes. 

' From his point of view, the open fire place, such as is used so much in England, is quite 


satisfactory. HartMAN, Portsmouth, Va. 


PHYSICALLY HANDICAPPED PERSONS AND EMPLOYMENT. DoNALD C. Norris, Brit. J. Phys. 

Med. 5:130 (Sept.-Oct.) 1942. 

This is a timely and interesting article showing that the physically handicapped group has 
a considerable capacity for contributing to the war effort. However, it is emphasized that 
the medical officer who advises about such employment should be familiar with the physiologic 
and anatomic requirements of industry and with the potentialities and limitations attached to 
the training and placing ef disabled workers. Statistics from the Ford Motor Company and 
the Western Electric Company in the United States are discussed. 

HarTMAN, Portsmouth, Va. 


CERTIFICATION OF DEATH IN INFANCY. F. J. W. MILLER, Lancet 2:269 (Sept. 5) 1942. 


During 1939 an investigation into the causes of deaths of infants was carried out in 
Newcastle-on-Tyne. The essential feature was a personal inquiry by one of two investigators, 
possessing a knowledge of and experience in modern clinical pediatrics, into the fatal illness 
and the circumstances of the death of every infant under the age of 12 months. 

After considering each death certificate in the light of all the available information and 
making allowances for mere differences in terminology, the author estimated that at least 
a third of the certificates gave an inaccurate or inadequate description of the cause of death. 

After evaluation of all the information there was still a large group of deaths—41 (15 per 
cent) out of 272—as to the cause of which the investigators were unable to express an opinion. 
Thirty-three of the 41 infants had died in the home. 

Among the causes of inaccuracies and errors are listed: (1) difficulty in diagnosing disease 
in infancy; (2) inadequacy of training in pediatrics, and (3) failure of the family to call 
medical aid. 

The author suggests revision of the classification of causes of death by a committee of 
clinical pediatricians and consideration of a special form of death certificate for infants. 

In addition, consideration should be given to the provision of a mechanism which would 
enable a physician, in cases which do not require notification of the coroner, to indicate that 
he does not know the cause of death, so that he can perform an autopsy before giving a final 


certificate. LANGMANN, New York. 


NEcESSITY OF INTRODUCING THE TEACHING OF FAMILY PEDAGOGY INTO THE HIGHER GRADES 
OF PRIMARY SCHOOLS, INTO SECONDARY SCHOOLS, INTO NORMAL SCHOOLS FOR WOMEN 
AND INTO Maternity ScuHoors. Luis Ferree GonzArez, Bol. Inst. internac. am. de 
protec. a la infancia 16:185 (Oct.) 1942. 

Before the Eighth Pan American Child Congress the author recommended: (1) that a 
knowledge of family pedagogy by parents should be considered necessary for the best ful- 
filment of the preschool education of their children; (2) that the International Institute for 
the Protection of Childhood, with headquarters in Montevideo, making use of the sources at 
present available for the development of this scientific activity, should promote competitions 
aiming to prepare the best books about family pedagogy; (3) that the teaching of family 
pedagogy should be included as a compulsory subject in higher grades of primary schools, in 
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high schools, in normal schools for women as well as in maternal schools, and (4) that the 
different organizations for child welfare work should carry out an intense propaganda in 
behalf of family pedagogy and establish clinics for this new scientific activity. 


[From THE Epitor’s SUMMARY] 


THE EXTRADITION OF Minors: MEANS FOR Its DEVELOPMENT AND REVISION OF ITs PRESENT 
IDEA FROM THE POINT OF VIEW OF THE RIGHT OF GUARDIANSHIP OF Minors. Luis FELIPE 
GonzA.ez, Bol. Inst. internac. am. de protect. a la infancia 16:190 (Oct.) 1942. 

The author presented to the Eighth Pan American Child Congress the following recom- 
mendations : 

I. That countries should lend mutual aid for the return of minors to their native country 
when for one reason or another they have abandoned it and are still under paternal authority. 

II. That when it has been ascertained that a minor has left his own country, the means 
should be given for his restitution to his paternal home. 

III. That in the immediate handling of the case the authorities concerned should be advised 
by the most rapid means of communication (telegram, radiogram, etc.) of the disappearance 
of the minor, and the documents of communication be sufficient proof before the competent 
authorities of the other country. 


IV. That the minor, after authentic demand for his return has been received from the 
country of origin, be returned by the quickest way to his country and be placed once more in 
his home. 


V. If the parents are unable to pay for the expenses occasioned, these must be borne by 
the state or by a child welfare agency; but if the economic position of the parents allows them 
to bear the expenses, they would be obliged to do so. 

VI. From the point of view of international law with respect to minors, a revision of the 
idea of extradition must be made, substituting for it the idea of restitution. Thus instead of 
being considered within the province of penal law it would be considered within that of law 


for the guardianship of minors. [From THE Eprtor’s SuMMARY] 


Acute Contagious Diseases 


SULFATHIAZOLE IN THE TREATMENT OF MEASLES AND Its COMPLICATIONS. Harry GIBEL and 
ABRAHAM M. Litvak, J. Pediat. 21:315 (Sept.) 1942. 


Although sulfathiazole had no effect on the duration of the primary pyrexia of measles 
and did not reduce the duration of complications such as purulent otitis media and acute 
bronchitis, its effect on bronchopneumonia complicating measles was highly satisfactory and 
resulted in a considerable lowering of the mortality rate. Only 1 death in 47 cases of 
measles complicated with bronchopneumonia occurred. STETTENBENZ, Buffalo, N. Y. 


THe Earty TREATMENT OF PoLIOMYELITIS. JOHN A. Toomey, J. Pediat. 21:353 (Sept.) 1942. 


In this comprehensive paper, Toomey discusses treatment of early acute poliomyelitis in all 
its phases. 

Toomey points out that as early as 1912 Henry O. Feiss, an orthopedic surgeon, questioned 
the practice of immobilization by casts and splints, believing that the resultant disease of the 
muscles was opposed to physiologic indications. For the last twenty years Toomey has used 
a method of therapy in which no fixed splints or casts were applied and very early in the 
disease initiated active and passive massage, application of heat, hydrotherapy, electrical 
stimulation and reeducation of the muscles. He believes his results (early) to have been as 
good as those reported from use of the Kenny treatment. The main objective and principle 
is to keep the muscles in good tone and condition until the edema of the cord subsides (usually 
three weeks). Then it must be determined whether there are some nerve connections left. 
If there are, reeducation of the muscles supplied by these nerves is then attempted. 

Toomey takes issue with Kenny that the main damage and paresis are due to muscle spasm. 
He recognizes that spasm or stiffness of the muscles is present and must be treated; however, 
this does not explain muscular paresis occurring without any evidence of spasm. Also many 
patients soon recover from spasm without treatment, but paresis remains. The concept of 
poliomyelitis as a disease of the central nervous system with destruction of the cells of the 
anterior horn and resultant paresis cannot be overlooked. Therefore, treatment of the muscles 
should be undertaken, not so much because of spasm of opposing muscle groups, but because 
if mot treated the few remaining fibers supplied by intact axons from the cord will undergo 
degeneration if completely immobilized. Kenny also contends that muscular incoordination is 
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present. Toomey believes that this is more a lack of muscle balance than incoordination 
of movements such as are seen typically in cerebral spastic conditions. Mental alienation is 
another term used by Kenny, meaning that a patient loses ability to contract opposing weakened 
muscles. Toomey likens this to the state of a run-down battery, namely, insufficient current 
comes through the remaining axis-cylinders to produce contraction and therefore the patient 
moves other intact muscles—not that he loses his sense of movement in the weakened muscles. 
This discussion and controversy is interesting, and, while differences of opinion are 
expressed, the main concept at present in the treatment of poliomyelitis is to restore activity 
and function of the muscles and prevent the wasting, disuse and contractures so commonly 
seen after the prolonged use of splints and casts. STETTENBENZ, Buffalo, N. Y. 


STUDIES WITH HEMOPHILUS PERTUSSIS: X. COMPARATIVE ANTIGENIC ANALYSIS OF BACILLUS 
PARAPERTUSSIS AND HEMOPHILUS PerTussIS, PHASE I, WITH CONSIDERATION OF CLINICAL 
SIGNIFICANCE. Ear” W. FL osporr, A. Bonp1, Harriet FELTON and Aims C. McCGUINNEss, 
J. Pediat. 21:625 (Nov.) 1942. 

Flosdorf and co-workers have shown that the large incidence of parapertussis agglutinins 
found among the general population is due to specific infections of Bacillus parapertussis and 
not the result of the minor antigen common both to B. parapertussis and Haemophilus pertussis. 
The typical disease caused by parapertussis is usually unrecognized clinically except when 
severe, in which case it resembles mild pertussis. Intensive immunization against pertussis 
increases the titer of agglutinins against the heterologous species, this effect taking place 
through the common minor antigen. This antigen causes cross agglutination between B. para- 
pertussis and H. pertussis in phase I. It is not known, however, whether the production of 
these agglutinins will, through the minor antigen, protect against both parapertussis and tru« 
pertussis infections. 

Cutaneous tests for susceptibility to pertussis with pure agglutinogen also increases thes: 
agglutinins, and the authors suggest their use for production of immunity. 

STETTENBENZ, Buffalo. 


OBSERVATIONS ON SCHICK TEST REACTIONS AND SERUM ANTITOXIN TiTERS AFTER INJECTIONS 
oF Toxom. BrEN BENJAMIN, GRANT FLEMING and Mary A. Ross, J. Pediat. 21:665 
(Nov.) 1942. 

Benjamin, Fleming and Ross measured quantitatively the levels of diphtheria antitoxin in 
the serums of children previously immunized with toxoid and attempted to correlate the results 
with their reactions to Schick tests. They found that no child with less than Yog (0.002) 
unit per cubic centimeter up to five days after the test gave a definitely negative response t: 
the Schick test. The lowest titer which showed a negative reaction was greater than %;» 
(0.004) and less than %o9 (0.01). The authors also showed that in one group of children who 
had positive reactions to Schick tests and in whom the antitoxin titer was extremely low the 
antigenic stimulus of the minute amount of toxin injected in performing the test raised the 
antitoxin content of the blood serum. Thus, when subsequent Schick tests were done ten to 
twenty-three months later the reactions were negative and the titer had risen from greater than 
Ifo and less than %5o to greater than 4% and less than Mp. STETTENBENZ, Buffalo. 


CEREBROSPINAL FEVER TREATED BY CHEMOTHERAPY: A Review oF 500 CASES TREATED B\ 
CHEMOTHERAPY WITHOUT INTRATHECAL SERUM. G. Emrys Harrirs, Brit. M. J. 2:423 
(Oct. 10) 1942. 

Five hundred cases of cerebrospinal fever are reportéd in which no intrathecal treatment 
was given. The mortality in this hospital with intrathecal serum therapy had varied from 
1933 to 1937 from 100 to 33 per cent. With the combined use of intrathecal injection of serum 
and administration of sulfanilamide in 1938 and 1939, mortality had dropped to 13 and 20 per 
cent. For all persons admitted in this series of cases, even those that died a short time after 
admission, the mortality was 8.6 per cent. The patients varied in age from 6 weeks to 70 years. 
In the group between 15 and 25 years there were 104 patients, among whom the mortality was 
less than 1 per cent. The author presents the following classification, which covers all types 
of infections he treated: the meningococcic septicemic type, which exhibits the Waterhouse- 
Friderichsen syndrome, the meningitic and the encephalitic. 

In this series of cases stiffness of the neck was observed far more constantly and earlier 
than the Kernig sign. Also of importance was the fact that a bulging anterior fontanel was 
an uncommon finding, whereas a fontanel depressed because of vomiting and dehydration was 
usually present. In only 3 instances in this series was there more than one occurrence of the 
disease in the same household. 
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The drugs used were sulfapyridine in 471 cases and sulfathiazole in the remaining 29. 
Sulfathiazole appeared as effective as sulfapyridine in promoting recovery and was less prone 
to produce nausea and vomiting. The drugs used were given by mouth whenever this was 
possible but occasionally had to be given by the nasal route. If for some reason this could 
not be done, the sodium salt of sulfapyridine was given intravenously. Earlier it had been 
given intramuscularly, but because of formation of an abscess this method was discontinued. 

In these cases fluids were forced vigorously, dextrose and saline solutions being the usual 
fluids. To patients that had extensive hemorrhages simulating the Waterhouse-Friderichsen 
syndrome, which included hemorrhages in the adrenal glands, sodium in the form of sodium 
chloride, and synthetic adrenal cortex extract was given intramuscularly. 

In the whole series 66 patients received the dextrose and saline solutions intravenously; in 
addition, 34 of the patients were given serum intravenously, and 44 were given synthetic 
adrenal cortex extract intramuscularly. As for reactions to the drug, they were not alarming. 
Cutaneous eruptions developed in 26 cases, jaundice in 4, cyanosis in 14 and transient hematuria 
in 3. In no case did agranulocytosis develop. One child died from suppression of urine, 
probably as a result of renal damage, although permission for postmortem study was not 
obtained. Although no masks were worn by the attendants, no nurses or physicians attending 
these patients contracted the disease. Birpsonc, University, Va. 
ACTIVE IMMUNIZATION BY THE INTRANASAL ROUTE IN EXPERIMENTAL Pertussis. E. A. 

Nortu and G. Anperson, M. J. Australia 2:228 (Sept. 12) 1942. 


The authors’ results show that intranasally immunized mice develop a higher grade of 
immunity against a subsequent intranasal infection with Haemophilus pertussis than do mice 
immunized with the same antigen by the intraperitoneal or subcutaneous routes. The authors 
suggest that this immunity is composed of (1) a general specific immunity due to circulating 
antibodies and (2) a local immunity in the respiratory tract, in which nonspecific factors play 
a large part. When the vaccines were given intranasally, there was no difference in immunizing 
power between phase I pertussis vaccines which were heat killed and those tg which various 
antiseptics were added. Gonce, Madison, Wis. 
CLINICAL EXPERIENCE WITH CERTAIN CHEMOTHERAPEUTIC AGENTS IN TREATMENT OF VARIOUS 

INFECTIOUS DISEASES OF CHILDHOOD. A. STEEGER and others, Rev. chilena de pediat. 

13:139 (Feb.-March) 1942. 


In an extensive review of this: field the authors conclude that sulfapyridine and especially 
sulfadiazine are the most effective agents in the treatment of meningococcic and pneumococcic 
meningitis. Sulfanilamide is effective in the treatment of erysipelas, particularly when it 
appears in the young infant or nursling. It also has a specific effect on gonococcic conjunc- 
tivitis. It shortens the treatment, and there are few complications. 

The chemotherapeutic drugs have no action on infectious pemphigus. Sulfaguanidine has 
a rapid effect on bacillary dysentery in young infants; along with it must be given adequate 
dietary treatment. 

The action of sulfapyridine is often specific against pneumonia. It shortens notably the 
afebrile course and apparently prevents relapses and the occurrence of empyema. : 

The action of sulfapyridine is doubtful in certain types of bronchial pneumonia and _ peri- 
bronchitis. In these disorders there is also marked intolerance to the drug. The dosage and 
the route of administration depend on the causation of the infection and on its gravity. In 
general one should not give an initial dose of more than 0.3 to 0.4 Gm. per kilogram of body 
weight. 

It is always well to extend the treatment some days beyond disappearance of the fever and 
of the clinical signs. 

The greatest number of toxic symptoms or symptoms of intolerance to the drug were shown 
with sulfapyridine and caused nausea, cyanosis, hematuria, exanthemas and anemia. In cases 
of severe illness the treatment must be supplemented by blood transfusions and liberal admin- 
istration of fluids. Scuivutz, Chicago. 


Acute Infectious Diseases 


EXPERIMENTAL EOSINOPHILIA WITH KERATIN FROM ASCARIS SUUM AND OTHER SOURCES. 
Dan H. Campsett, J. Infect. Dis. 71:270 (Nov.-Dec.) 1942. 

The experiments performed demonstrate the eosinophilotactic properties of fractions of 
keratin from several helminths but fail to substantiate previous reports that other types of 
proteins or lipids show this property. This property is not unique for keratin from helminths, 
but is also shown by keratins from a variety of sources as well as by heat-coagulated ovalbumin. 
These substances are not eosinophilotactic per se but produce an eosinophilia after a single 
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injection because they remain in the body after antibodies are formed, giving rise to hyper- 
sensitive responses. The activity of these substances in relation to insolubility, antigenicity 
and the presence of sulfhydril groups is discussed. 

Toomey, Cleveland. [AutHor’s Summary] 


ENTEROBIASIS IN CHILDREN. ALvINn H. Jacoss, J. Pediat. 21:497 (Oct.) 1942. 


Jacobs describes a unique method of diagnosing enterobiasis through the use of Scotch 
cellulose tape. The tape is folded over a wooden tongue depressor with the sticky surface 
outward. This is used as an applicator and applied to the perineal folds; the eggs are readily 
picked up. The tape is then removed and spread out, adhesive surface down, on a glass micro- 
scope slide. It may then be examined at leisure under the low power of the microscope 
without the use of a cover slip. 

Using this method, Jacobs examined 228 unselected clinic children. In 31.3 per cent 
pinworm eggs were found. Of these infected patients 41 per cent had symptoms of repeated 
abdominal pain; 49 per cent were “nervous”; 41 per cent were underweight; 38.6 per cent were 
poor sleepers; 38.6 per cent had anorexia; 21.3 per cent suffered from pruritus ani, and 17.3 
per cent had enuresis. Of 40 infected girls, 27.5 per cent had a vaginal discharge. 

STETTENBENZ, Buffalo. 


StuDIES ON Arr-BorNE INFECTION IN A HospirAL Warp: I. THe Errect oF ULTRAVIOLE1 
LicgHt oN Cross-INFECTION IN AN INFANTS’ Warp. Harrret E. SoMMER and JosEru 
STOKES JR., J. Pediat. 21:569 (Nov.) 1942. 

It has been shown experimentally that ultraviolet irradiation can destroy air-borne droplet 
nuclei containing pathogenic bacteria, and it has been of value in cutting down air-borne 
infection in hospital wards and operating rooms. Sommer and Stokes used ultraviolet irradia- 
tion in an open ward which was connected by a long corridor to a nonirradiated control ward. 
Samples of air were taken and analyzed for bacteria. Also clinical evidence of cross infection 
was determined. 

It was found that the irradiation was definitely effective in reducing the number of air- 
borne organisms, and it was of interest that air in the control ward that had apparently 
circulated through the corridor from the irradiated ward also showed low bacterial counts. 
Little cross infection occurred in either ward, and that which did apparently was due to the 
connecting corridor. 

The authors recognize, however, that uncontrollable factors may enter into a study of this 
nature. Visitors to the wards and children removed to other parts of the hospital and back 


again to the wards may bring in organisms. STETTENBENZ, Buffalo. 


Stupres ON Arr-BorNE INFECTION IN A HospitaL Warp: II. Errects or ULTRAVIOLE’ 
IRRADIATION AND PROPYLENE GLYCOL VAPORIZATION UPON THE PREVENTION OF EXpPERI- 
MENTAL AIR-BorNE INFECTION OF Mice By Droplet Nuciter. WerNerR HENLE, Harriet 
E. SomMER and JosepH SroxkeEs Jr., J. Pediat. 21:577 (Nov.) 1942. 


In this interesting experiment Henle, Sommer and Stokes exposed groups of mice in a 
large hospital ward containing sixteen cubicles to aiomizer-sprayed streptococci of the 
Lancefield group C and atomized virus of influenza A. The effectiveness of ultraviolet 
irradiation and of propylene glycol vapor were compared as to their disinfectant ability. 

Most mice readily succumbed to large concentrations of streptococci (usually over 3,000 
per cubic foot [84.9 cubic meters] of air), the mice dying of streptococcic pneumonia and 
septicemia. Propylene glycol protected them completely, as did ultraviolet irradiation. With 
low concentrations (200 to 500 organisms per cubic foot of air) all mice survived, and cultures 
from the lungs taken ten days later revealed no streptococci. It was of interest that mice 
exposed to these concentrations became carriers. Propylene glycol and ultraviolet irradiation 
were similarly effective in protecting against influenza A. STETTENBENZ, Buffalo. 


DIAGNOSIS AND MANAGEMENT OF SEVERE INFECTIONS IN INFANTS AND CHILDREN: A REVIEW 
OF EXPERIENCES SINCE THE INTRODUCTION OF SULFONAMIDE THERAPY; II. HEMOLYTIC 
StrerTococcaL MENINGITIS. ALEXIS F. HARTMANN, DororHy Wotrr, Frances M. Love 
and Barsara S. KENDALL, J. Pediat. 21:591 (Nov.) 1942. 


Twelve cases of hemolytic streptococcus meningitis are reported in detail. There were 
4 deaths; 3 of them, however, occurred in children moribund on admission. The corrected 
mortality was thus 11 per cent. The fact is stressed that in the majority of these cases the 
infection occurs as a complication of a neglected infection of the respiratory tract, usually 
an infection of the temporal bone. One case in particular was of interest in that the meningitis 
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developed two months after bilateral simple mastoidectomy. Early correct diagnosis in these 
cases is of great importance, and no hesitation should be made in performing lumbar puncture. 
Sulfanilamide, sulfapyridine and sulfadiazine are the drugs of choice in treatment and should 
be given in large doses to insure adequate concentrations in the spinal fluid. Sulfanilamide is 
particularly valuable because it may so readily be given subcutaneously or intravenously and 
because it is compatible with all solutions likely to be given intravenously. Administration of 
these drugs should be continued until complete recovery, for, although the spinal fluid is 
quickly sterilized, infection may persist in the temporal bone. The authors believe in making 
frequent analyses of the spinal fluid to determine the course of the disease. 


STETTENBENZ, Buffalo. 


INHIBITING EFFECT OF METHIONINE, CHOLINE AND BETAINE ON Raspit’s SUSCEPTIBILITY TO 
INFECTION WITH VAcCcINIA. Doucitas H. Sprunt, Proc. Soc. Exper. Biol. & Med. 
51:226 (Nov.) 1942. 

Previous experiments revealed that subcutaneous injections of methionine increased the 
resistance of rabbits to dermal infection with vaccinia. In the present study a similar effect 
was exhibited by choline and less by betaine. If the observed effects are proved for other 
viruses and other animals, the author believes that it is possible that a chemotherapeutic agent 
effective against viral infection may be discovered among these or related chemical substances. 


HANSEN, Minneapolis. 


CLINICAL ASPECTS OF THE DIAGNOSIS OF RHEUMATIC DISEASE. E. CIENFUEGOS, Rev. chilena 
de pediat. 13:228 (Feb.-March) 1942. 


The author states that in early childhood rheumatic disease has an extraordinary poly- 
morphism. The polyarticular forms of this disorder occur more frequently as the infant 
advances in age. 

The actual infectious agent is somewhat obscure. Frequent forms of rheumatism observed 
are abdominal types resembling typhoid or pseudomeningitis. Monoarticular forms are often 
found. They are observed in ambulatory patients and are often accompanied by cardiac 
omplications. 

The author reports that cardiac infections in infancy are frequently due to rheumatic 
lisease and that a minute examination of the heart at this age often gives the key when the 
liagnosis is doubtful. He considers the determination of the sedimentation rate an indispensable 
aboratory procedure, both for the diagnosis of the condition and because of the information 
t gives with regard to its evolution and progress. He states that a study of the eosinophil 
icture of the blood during the evolution of the rheumatic syndrome is important. A study of 
he leukocytic count of the red blood cells is of less account. ScuLutz, Chicago. 
\\EDICAL AND SOCIAL MEASURES IN THE PROPHYLAXIS AND TREATMENT OF RHEUMATIC DiIs- 

EASE. M. Acuna and A. Puatisi, Rev. chilena de pediat. 13:269 (Feb.-March) 1942. 


The authors discuss the etiologic factors which play a role in the development or the 
icidence of rheumatic disease and which must be considered in its prophylaxis and treatment. 
limatic conditions have a leading part in its causation. The disease is infrequent and almost 
\onexistent in warm and dry climates and has a high incidence in colder climates with high 

humidity. 

Other factors, such as heredity, predisposition, nutrition, hygienic conditions and environ- 
mental factors are important. Focal infections play a major role. Many of these factors can 
be eliminated by timely action and enter largely into a prophylactic program. The patient 
with potential rheumatic disease or one already affected with the disease should be under careful 
control and supervision. The authors plead for the establishment of clinical centers and 
consultation or hospital service adequately equipped to care for and supervise the child 
threatened or affected with the disorder. Such tenters are established in Buenos Aires and 
other parts of Argentina and function with great success. 

The patient with rheumatic disease is referred when the first attack occurs. These centers 
are then concerned with selection of the proper climate, elimination of foci of infection, 
improvement of the hygienic environment, active medical control of the infection, periodic 
check of the sedimentation rate and constant medical supervision. 

If chronic cardiac complications have arisen or are present in the case, there is constant 
control of the environment by the visiting nurse. Periodic examinations are made at special 
centers, and attempts are made to get proper social adjustment of the patient. There are 
repeated checks of the patient by expert cardiologists. The results with this type of prophylaxis 
and treatment of patients with rheumatic and cardiac discases have been remarkably successful. 


ScuLvutz, Chicago. 
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PROPHYLACTIC TREATMENT OF RHEUMATIC DISEASE IN THE CHILD. J. M. Macera, A. P. 
RucHELLI and R. Gaic, Rev. chilena de pediat. 13:278 (Feb.-March) 1942. 


The authors recommend complete rest in bed the moment rheumatic disease has been 
diagnosed or even suspected. The drugs used in the treatment of this disorder are the salicylates 
and aminopyrine. The saticylates are given in rather massive doses—0.1 to 0.2 Gm. per 
kilogram of body weight. Two or three times this amount can be given for the more active 
infections. 

It is usually best to give the salicylate preparations with some alkali, such as sodium 
bicarbonate or magnesium oxide or carbonate. The authors have found aminopyrine five or 
six times as potent as salicylates. It is well tolerated by the digestive tract but presents the 
danger of causing agranulocytosis during prolonged use. The authors have never administered 
a maximum dose of more than 1.2 Gm. per day to children under 15 years of age. This 
amount is divided into four doses through the day. 

The authors have found vaccines, other antistreptococcic preparations and other remedies 
for rheumatic fever ineffective. Blood transfusions have sometimes been useful in cases of 
severe and resistant symptoms. The authors have seen no good effect of use of sulfonamide 
compounds in the treatment of acute rheumatic phases. In cases of cardiopathy with signs 
of circulatory decompensation the authors feel that the use of digitalis is indicated only when 
the cardiac insufficiency has produced symptoms of chronic congestive failure and auricular 
fibrillation. Digitalis must be used with caution, and the amount given should seldom exceed 
4 cg. per day per kilogram of body weight. 

For patients who have enlargement of the liver, ascites and edema, the authors recommend 
mercurial diuretics, such as mersalyl. Sedatives and hypnotics must be used if the patient 
has considerable cardiac involvement accompanied by precordial pain. 

The convalescent treatment of the patient with rheumatic disease is important, and the 
authors feel that a carefully regulated program of activity is absolutely essential. The authors 
recommend the removal of focal infection during the period of convalescence, provided tha: 
the patient has made satisfactory progress and is at the moment not showing dangerou: 
symptoms. 

The rheumatic disorder must be in a relative stage of inactivity at the time. This applies 
particularly to the removal of tonsils and adenoids. A change to a warm, dry climate i 
extremely beneficial. 

The authors state that rheumatic disease presents social aspects and is in many respect: 
probably a preventable disease. With the widespread disorder in many countries, this con 
dition becomes a problem of public health and one in which the state should have concern 
Prophylactic measures which prevent the onset of the disorder can be effectively provided b) 
improving environmental and hygienic conditions, and one of the most essential is the pro 
vision of adequate hospital care and convalescent center care for persons with the diseas« 
Hospital centers or so-called “antirheumatic” centers should be liberally provided throughout 
the country. Where this has been done a remarkable reduction in the number of cases of this 


disorder has been effected. ScuLutz, Chicago. 


Acute Rueumatism. A. E. WALTHER Casal and P. Etizavpe, Rev. chilena de pediat. 13:29! 
(Feb.-March) 1942. 

This article presents an exhaustive review by the authors of all pathologic data reported 
in the world literature in studies of acute and chronic rheumatic disease and adds to it their 
own observations. In covering the subject they follow the classification adopted by the 
Argentine Rheumatism Centers and the International League of Amsterdam, which is as 
follows : 

I. Acute Rheumatism 

II. Chronic Rheumatism 

A. Subchronic rheumatoid arthritis 

B. Rheumatoid or metastatic arthritis 
1. Articular ; C. Arthritis due to climate 

D. Osteoarthritis 


E. Spondylitis ; rheumatoid 
(b) osteoarthritic 


2. Nonarticular—Fibrositis 
Many good illustrations of pathologic material accompany this exhaustive and instructive 
review. Scututz, Chicago. 
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PrESENT Day CONCEPT OF THE ETIOLOGY AND PATHOGENESIS OF RHEUMATIC Disease. J. D. 
LugvuE,, Rev. chilena de pediat. 13:318 (Feb.-March) 1942. 


The germ or the virus which causes rheumatic disease has as yet not been demonstrated. 
It does not seem to cause a specific infection but is rather polyvalent in action. 

Hemolytic streptococci play an important role in this disease and are generally resident in 
the lymphatic system. 

The disease seems to be one of “reaction” or of some allergic response to infectious agents 
and their toxins. 

Acute rheumatic disease is a manifestation of intense allergic phases. 


ScuHLutz, Chicago. 
Chronic Infectious Diseases 


Gastric LAVAGE IN THE CONTROL OF TREATMENT OF PULMONARY TUBERCULOSIS. JOSEPH J. 
Furtonc and Mary K. Warren, Am. J. M. Sc. 204:674 (Nov.) 1942. 


The authors report on a total of 1,414 gastric Javages done on 491 adult patients with 
tuberculosis. Of this number, 180 patients had tubercle bacilli in their gastric contents on 
at least one examination. An analysis is presented of these 180 patients with bacilli in the 
material obtained at gastric lavages. 

The duration of organisms in the gastric contents after the sputum has become sterile was 
determined in 57 cases. In 90 per cent of this group the results of cultures of material 
obtained by lavage and of guinea pig inoculations were negative in less than two years; the 
average time for the entire group was eleven months. 

Of a group of 50 patients treated by collapse therapy, 86 per cent had sterile gastric 
contents and negative results of guinea pig inoculation in less than two years, with an average 
interval of eight and one-half months. HENsKE, Omaha. 


THE MANAGEMENT OF THE MINIMAL TUBERCULOUS LESION. ALFRED L. KruGer, BENJAMIN 
P. Potrer and ABRAHAM E, JAFFIN, Am. Rev. Tuberc. 46:50 (July) 1942. 


A total of 185 patients were followed in this study, of whom 110 were classified as having 
a productive and 75 an exudative infiltrate. Seventy-nine of the former and 23 of the latter 
were between the ages of 5 and 24 years. Seventy-eight per cent of the exudative lesions 
were found in patients between the ages of 10 and 29 years. Patients with productive lesions 
were fairly equally distributed throughout all age groups. Supporting the authors’ advocacy 
of the value of rest in bed as the initial procedure in the treatment of minimal tuberculosis 
were the results of such treatment as applied to the patients observed in this study. Of 
their hospitalized patients, 78 per cent with exudative lesions and 96 per cent with productive 
lesions were effectively treated in this manner. Of patients treated in the clinic similar 
results were obtained in 58 per cent with exudative and in 100 per cent with productive 
lesions, It is to be understood, however, that in dealing with advanced tuberculosis collapse 
therapy should not be delayed. It is definitely indicated when a progression of the lesion 
ccurs, when bacillus-containing sputums are recovered which fail to become sterile after a 
liberal period of rest in bed or when hemoptysis is present. When such symptoms develop, 
one should suspect the presence of small “hidden” cavities and hence of moderately advanced 
tuberculosis. In certain instances these cavities may be visualized by means of fluoroscopy in 
the oblique positions, by roentgenograms in the anteroposterior projection instead of posterior- 
anterior or by laminography. If a cavity is found, pneumothorax is indicated. 


EvuGENE SMITH, Ogden, Utah. 


THE CiInIcaL EpisopE IN TUBERCULOSIS AND THE METEOROLOGICAL ENVIRONMENT. WILLIAM 
F. Petersen, Am. Rev. Tuberc. 46:407 (Oct.) 1942. 


A series of case records are analyzed, and the association of precipitation of clinical 
symptoms with the meteorologic situation at the time is made evident. These interrelations 
are not specific for tuberculosis and can be observed in every patient. The human organism 
is constantly pendulating in a biologic rhythm that is largely conditioned by the atmosphere, 
though many other forces are also active. On the labile organism these environmental forces 
bring about increased or decreased resistance, increasing and decreasing hydration, increase 
or lessening of pa levels, of ionization of calcium, of levels of lipids, of maturation of leuko- 
cytes, of permeability of capillaries, and of levels of pressor substances. When they are 
generally understood, a consideration of these factors in relation to the diseased person should 
materially facilitate the evaluation of the clinical picture, the management of the patient and 


the prognosis. SmitH, Ogden, Utah. 
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SPIROCHAETAL SURVIVAL IN FrozEN PLAsMA. Marx M. Ravitcu and JoHN W. CHAMBERs, 
Bull. Johns Hopkins Hosp. 71:299 (Nov.) 1942. 


This study was carried out because of the increasing popularity of blood banks. 

Human and rabbit plasma heavily inoculated with Treponema pallidum and frozen at —20 C. 
for forty-eight hours or longer is not infectious for normal rabbits. The material is infec- 
tious, however, when the freezing period is only twenty-four hours. Under these conditions 
the incubation period is prolonged, even though the experimental animals receive an inoculation 
dose twice the size of that given the controls. Lyte, New York. 


ASPHYXIATED BACTERIA AS A VACCINE IN TUBERCULOSIS. TRUMAN SQUIRE Porter, J. Infect. 
Dis. 71:232 (Nov.-Dec.) 1942. 


Avian tubercle bacilli when completely deprived of virulence by asphyxiation, without the 
use of coagulating heat, retain constituents able to confer on the rabbit considerable, though 
as yet incomplete, protection against infection with virulent avian tubercle bacilli. 


Toomey, Cleveland. [AuTHOR’s SUMMARY] 


NonsPEcIFIC SEROLOGIC REACTIONS FOR SYPHILIS IN INFANTS AND CHILDREN. ALLEN HILL, 
J. Pediat. 21:207 (Aug.) 1942. 


A ten year survey of serologic data was made from records of children admitted to the 
Infants’ and Children’s Hospitals, Boston. The Hinton and the Davies-Hinton test were used 
exclusively. In all, 26,700 tests were made. Negative reactions were obtained in 26,645 tests 
on presumably nonsyphilitic patients. Two hundred and forty-two nonspecific reactions, 
positive and doubtful, were recorded. Acute infections in general produced these false positive 


reactions, ‘ STETTENBENZ, Buffalo, N. Y. 


AcTINoMYcosIS. CHARLES PicKNEY, Proc. Roy. Soc. Med. 25:686 (Aug.) 1942. 
Pickney reports a case of actinomycosis in a boy aged 12 years. 
Witiiamson, New Orleans. 


RupTuRE OF A LARGE CAVERN IN THE Course OF PNEUMOTHORAX. D. SANS FONSECA, 
Bol. Soc. cubana de pediat. 14:477 (Sept.) 1942. 


The author states that insufficient collapse is the most frequent cause of the complications 
which present themselves in pneumothorax and that insufficient pneumothorax is more danger- 
ous than useful and must be improved by better treatment or not used at all. 

Therapeutic collapse should not be routinely employed. The socioeconomic condition of 
the patient, his general state of health, his age, the condition of his cardiovascular apparatus 
and the type of his lesion are all factors determining when it should be used. 

Pleuropulmonary perforation with a following purulent exudate is a grave complication 
which has a somber prognosis. 

The author illustrates these points in the report of a case in a white child aged 13 years 
affected with tuberculosis and on whom a pneumothorax had been performed, with the result- 
ing development of unfavorable symptoms due to the rupture of a huge cavity into the pleura. 


ScHLuTz, Chicago. 


THE First INFECTION OF PULMONARY TUBERCULOSIS, FROM THE ROENTGENOLOGIC AND THE 
ANATOMIC Point oF VIEW. NAFTALI Ropricves, Prensa med. mex. 7:93 (July 15) 1942. 


The first infection with tuberculosis begins with the fixation of the bacillus of Koch in the 
human organism and terminates when the tendency to dissemination ceases, which happens 
from seventeen to twenty-four months after infection. The primary infection occurs in 
healthy people; reinfection occurs in those who have been sensitized to tuberculosis. 

When the germ of tuberculosis enters the lungs, by air or blood stream, it causes a 
reaction; the histiocytes enclose the germs and carry them to the alveolus, where they are 
released, and they find their way to the walls of the alveolus. The alveolar cells act as 
phagocytes. The initial lesion is usually spherical and may present in its environs small 
nodules. The size of the initial lesion varies—it may be that of the head of a pin, a millet 
seed, a pea, a hazelnut or a mandarin. It may invade the entire lobe or even the entire lung. 

These lesions may be classified as nodular or infiltrated. The nodules usually develop into 
the alveoli of the lung as secondary to alveolitis. The histiocytes of the alveolus are transformed 
into giant cells with many nuclei. The perifocal infiltration tends to disappear completely. 
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The first infection of pulmonary tuberculosis tends to disappear totally, or is reduced to a fine 
fibrosis, fibrous waxy or waxy condition. The lesion of tuberculosis may extend by the bronchi, 
blood or lymphatics. GIFFEN, Toledo, Ohio. 


Diseases of Blood, Heart and Blood Vessels and Spleen 


CONGENITAL PULMONARY STENOSIS WITH CLOSED CaArptAc Septa. R. E. Garrison, Am. 
Heart J. 24:685 (Nov.) 1942. 


The author reports a case of congenital pulmonary stenosis with closed septums. The 
patient was a 15 year old girl who had had dyspnea and cyanosis for two years. Clubbing of 
the fingers was present. A systolic thrill and murmur were present over the precordium. The 
arm to tongue circulation time was ten seconds. The antemortem diagnosis was pulmonary 
stenosis with interventricular septal defect. 

The author points out that the normal circulation time should have led to consideration 
of pulmonary stenosis without septal defect, for when a septal defect is present the circulation 


time from the arm to the tongue is greatly shortened. Greson, Chicago. 


Tue INFLUENCE OF Diet ON THE PuHysroLocic ANEMIA OF INFANTS. KATHERIN F. Brokaw, 
MARGARET S. SEDAM and ANNE MARIE CASSIRER, J. Pediat. 21:769 (Dec.) 1942. 


In a two year study made in a clinic for well babies the authors investigated the effect of 
early introduction of solid foods on the physiologic anemia occurring usually in the sixth to 
the ninth month. The solid food introduced earliest, at 8 weeks, was strained vegetables; 
cereals and egg yolk were introduced at 12 weeks, and potato, meats and fruits were fed at 
5 months. This was the diet for the advanced group. Two other groups had foods introduced 
at later dates. No appreciable effect on hemoglobin levels or on red blood cell counts occurred 
in the advanced feeding group, but it was the impression of the authors that gain in weight 
and height and increase in muscle tone were better in this group. The foods were taken well, 
and there were few allergic reactions. STETTENBENz, Buffalo. 


HEMOLYTIC TRANSFUSION REACTIONS DUE TO THE RH Factor: A PREVENTABLE DANGER. 
Louts K. Dramonp, New England J. Med. 227:857 (Dec. 3) 1942. 


After discussing the development and recognition of the Rh factor in the blood, Diamond 
presents brief case histories of 10 patients who suffered hemolytic transfusion reactions. In 
every case, the recipient received compatible blood according to grouping and cross matching 
by the ordinary methods. Later investigation disclosed that the incompatibility involved the 
Rh factor. This factor was absent from the blood of each recipient, and through the develop- 
ment of isoimmune bodies to the Rh factor a hemolytic reaction occurred when blood containing 
the factor was administered. 

Isoimmunization occurred in some patients as the result of previous transfusions with 
blood containing the Rh factor; in others, as the result of pregnancy involving a fetus having 
Rh blood cells that contained the Rh factor. In still another patient, an anti-Rh agglutinin 
of natural origin seemed to be present. 

Following the hemolytic reaction, the use of blood without the Rh factor for subsequent 


transfusions in each patient resulted in no further difficulties. Gencewracse. Denver 
~~ fn é , . 


Diseases of Lungs, Pleura and Mediastinum 


Acute Putrip PULMONARY ABSCESS: THE CRITERIA OF CuRE. ArtTHUR S. W. Tourorr and 
Harotp Neunor, Am. Rev. Tuberc. 46:121 (Aug.) 1942. 
Remission of symptoms is common dyring the acute stage of putrid pulmonary abscess 
owing to the establishment of drainage into the bronchial tree. This may result in diminution 
of fever and lessening of expectoration and fetor. This amelioration of symptoms may lead 
the medical attendant to assume that a cure has been affected. In certain cases this may be 
true, but in others the improvement may be only temporary and the patient may later appear 
for treatment in the subacute or chronic stage of the disease. It is important, therefore, that 
definite criteria of cure be established, since all observers agree that regardless of the treat- 
ment employed the longer the duration of the abscess the higher the morbidity and mortality 
and the lower the incidence of satisfactory results. Regardless of the subsidence or dis- 
appearance of clinical symptoms, no pulmonary abscess should be considered cured unless a ; 
roentgenogram of the chest reveals not only the disappearance of the abscess cavity but of 
all pulmonary infiltration. For this purpose, roentgenograms in the posteroanterior, lateral 
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and at times oblique projections are necessary. The abscess should not be considered cured 
until the fluid level has disappeared and the “rim,” or wall of the cavity, has been absorbed. 

Occasionally, especially in patients who have been subjected to operation, abnormal shadows 
may be seen on the roentgenogram after the patient is free from symptoms and cavity and 
pulmonary infiltration have disappeared. In such cases, diagnostic bronchoscopy should be 
performed. 

When the stated criteria of cure have been met, complete healing can be said to have 
taken place. Under such circumstances recurrence has never been noted. 


Eucene Situ, Ogden, Utah. 


HAEMORRHAGE FROM THE TRACHEA, BRONCHI AND LUNGS OF NONTUBERCULOUS ORIGIN. 
CHEVALIER L. JacKson and Sipney Dramonp, Am. Rev. Tuberc. 46:216 (Aug.) 1942. 


Short cuts and diagnosis by inference in patients with hemoptysis are beset with many 
pitfalls. The symptoms accompanying the hemorrhage may give valuable information. As 
has been pointed out, in hemoptysis with massive hemorrhage, pallor and loss of consciousness 
are likely to precede the appearance of blood, whereas in profuse bronchopulmonary hemorrhage 
the blood is almost invariably expectorated before signs of acute loss of blood appear. Should 
there be any question of the origin of the hemorrhage, an *investigation of the esophagus, 
stomach and duodenum is indicated. Too much emphasis has been placed on varicose veins 
at the base of the tongue as hemorrhagic foci. In the vast majority of cases of spitting of 
blood in the absence of vomiting or regurgitation, the blood is brought up from the lower 
respiratory tract. While the history and physical observations may suffice to establish the 
lower respiratory tract as the source of the bleeding, precise localization of the lesion requires 
fluoroscopic and roentgenographic examination and often bronchoscopy. In this series of case: 
a hemorrhagic focus could be seen on bronchoscopic examination of 25 per cent of the patient: 
Most of the neoplasms causing hemoptysis were readily seen with the endoscope, while in th: 
case of inflammatory lesions the bleeding point was seldom seen. The precise cause could no! 
be determined in nearly one fourth of the patients. The observations in this study, however, 
indicate that hemoptysis of nontuberculous origin has its foundation in an inflammatory proces: 
much more often than in a neoplasm. 

In this group of 436 nontuberculous patients with tracheal, bronchial and pulmonary bleed 
ing, 66 had their initial spitting of blood before the age of 20 years and 44 of these ha: 


bronchial dilatations. EvucENE SMITH Ogden Utah. 


THE SIMILARITY OF CYTOPLASMIC INCLUSIONS IN INFANT PNEUMONITIS AND BOovINE FEPI- 
THELIAL CELLS. JEAN BroaDHuRST, M. EsteLLtE MACLEAN and E. H. Peterson, Cornel! 
Vet. 32:390 (Oct.) 1942. 


The author studied specimens collected from the mouths of cows at the time of slaughter. 
The cells of the epithelial strips taken from the depressions between the larger fungoid 
papillae of the cheek were found to contain numerous inclusion bodies similar to thos« 
reported in hospital epidemics of primary virus pneumonitis in young infants. Photomicro- 
graphs from both sources demonstrate the similarity. It is suggested that milk may be 
contaminated by the saliva of infected cows. Lestie, Evanston, Iil. 


CONSIDERATION OF THE RESPIRATORY PATTERN AS A PREDISPOSING FACTOR IN THE ETIOLOGY OF 
Pneumonia. W. J. NUNGESTER, Roy G. Kiepser and Arice H. Kemper, J. Infect. Dis. 
71:57 (July-Aug.) 1942, 


The authors report that data support a hypothesis that the relative force of inspiration and 
of expiration may be a factor in determining whether mucus is aspirated or forced outward. 
The data include results of studies on the aspiration of ink particles and on the production of 
pneumococcic pneumonia in rats in experiments in which the respiratory pattern was altered. 


Toomey, Cleveland. 


IDENTIFICATION OF Two STRAINS OF VirUS ISOLATED FROM CASES OF ATYPICAL PNEUMONIA. 
M. Dortuy Beck and Monroe D. Eaton, J. Infect. Dis. 71:97 (Sept.-Oct.) 1942. 


The authors describe two new strains, P and B, of virus from 2 patients with atypical 
pneumonia, which were identical with strain S-F (previously described). These strains present 
group antigenic relationship with certain other viruses, i. e., meningopneumonitis (strain 
MP-F97), psittacosis and lymphogranuloma venereum, though not antigenically identical with 
any of these viruses. 
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A laboratory accident experienced by a patient with meningopneumonitis virus probably 
had no relation to the subsequent infection, the cause of which was proved by isolation and 


study of the strain B. > Toomey, Cleveland. 


THE WELTMANN REACTION IN RESPIRATORY DISEASES IN CHILDREN. SusAN C. Deess and 
Henry Morton, J. Pediat. 21:514 (Oct.) 1942. 


The Weltmann serum coagulation reaction was determined on 500 children for whom a 
definite clinical or pathologic diagnosis was made. The authors feel that this is a valuable 
and reliable test. The reaction is constant in normal healthy persons, and their serum has a 
coagulation band of 6; in the presence of infection or pathologic processes definite deviations 
from this value occur. It is uninfluenced by dehydration, acidosis or alkalosis, allergy or 
anemia. 

The authors’ summary of the effects of respiratory infection on the Weltmann reaction is 
as follows: 

“2. The coagulation band is shortened below the normal value of six in the presence of 
infection and is increased with recovery. 

“3. In mild respiratory infections the coagulation band is slightly shortened; values of 
four and five are found. 

“4. In lobar pneumonia, at the onset, the coagulation band is zero and remains low until 
recovery is well established. 

“5. Bronchopneumonia has no characteristic band; the values range from zero to four. 


“6. In bronchial asthma the coagulation band is six unless there is some coexisting infec- 
tion, which shortens the band. STETTENBENZ, Buffalo. 


DISCUSSION ON THE PREVENTION OF CHRONIC LuNG DISEASES IN CHILDHOOD. Proc. Roy. 
Soc. Med. 35:689 (Aug.) 1942. 


Dr. Alan Moncrieff included in the conditions which he called “chronic lung diseases” 
chronic and recurrent bronchitis and the group known variously as chronic pneumonia, pul- 
monary fibrosis, unresolved pneumonia and damaged lung—all tending to end in bronchiectasis. 
Two considerations, infection and resistance, were first taken up and the following questions 
were asked: Is anything being done to prevent droplet infection in the home, in the school 
and in the institutions? Is the public being sufficiently educated in the use of handkerchiefs and 
masks, also in ventilation? Is anything being done to build up the child’s resistance? Is any- 
thing being done to deal with tonsils, adenoids and sinus infections from the preventive aspect? 
Is the diet of the child adequate? There appears to be a vicious circle—chronic infection 
— undernutrition — chronic infection. 

Acute pulmonary conditions frequently do not clear up properly and are frequently followed 
by chronic lung disease. So the diseases causing the acute condition in the lungs, such as 
measles and pertussis, should be prevented. The use of pertussis vaccines and the use of 
blood for modifying measles should be carried out by public health officers on a wide scale. 

Collapse of the lung, the speaker stated, is far more common than is generally supposed and 
may be due to sticky sputum produced by the injudicious use of atropine and too little fluid 
in acute pulmonary conditions. Tuberculosis must be excluded, because in far too many cases 
a collapsed lung was disastrously treated by passive measures available for tuberculosis. Hence 
if the severer types of chronic pulmonary disease are to be prevented every person with 
chronic pulmonary infection should have a patch test followed by roentgen examination, a 
bronchogram with a contrast medium and bronchoscopy in that order. 

Dr. C. Elaine Field and Dr. Nora I. Wattie also discussed the problem at length. 


WILLIAMSON, New Orleans. 


Diseases of the Gastrointestinal Tract, Liver and Peritoneum 


Tue Move or THE LAXATIVE ACTION OF PHENOLPHTHALEIN. Purp Brick, J. B. BERARDI 
and Oskar Wozasek, Am. J. Digest. Dis. 9:292 (Sept.) 1942. 

The authors conclude that phenolphthalein is not an intestinal irritant as judged by 
standards they set up. They also state that phenolphthalein acts directly on the muscle and 
support their conclusion by the following facts: 

(a) Atropine, which paralyzes the motor nerves of the intestine, does not stop the 
cathartic action of phenolphthalein. 

(b) Phenolphthalein does not affect parasympathetic nerves, as judged by its effect on 
the vagus mechanism of the heart. 





Ee se 


ocnavensrene Stesres 


——— 





74 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


(c) Drugs like physostigmine, which stimulate the intestine through the nerves, also 
affect the vagus nerve to the heart in a similar manner. 

Barum chloride and solution of posterior pituitary, which act on musculature when applied 
locally, affect the intestine in a manner similar to, but more severely than, phenolphthalein. 


Les.iz, Evanston, II. 


CwHronic GASTRIC ULCER IN A Six YEAR OLp CHILD. MANFRED KRAEMER and LEsLIE 
TownsEnpD, Am. J. Digest. Dis. 9:338 (Oct.) 1942. 


At the age of 5 years the patient began to complain of pain in the left upper quadrant of 
the abdomen lasting four or five minutes, usually before or during breakfast. It would then 
disappear for intervals of a few days. In January 1942, the pain was present every morning 
for one week. Vomiting occurred once, but there were no other symptoms, nor was there 
any abdominal tenderness. With the patient standing after a teaspoon of a solution of 
barium sulfate had been swallowed a niche could be seen on the posterior gastric wall in the 
body of the stomach. When the stomach was filled with barium, the niche could not be 
demonstrated. With the establishment of a regimen for the relief of ulcer, the pains ceased 
and occult blood disappeared from the stools. In roentgenograms taken a month later the 
niche was not seen. This is probably the eighth case of gastric ulcer reported in children 
between the ages of 2 and 6 years and the twenty-sixth in children between the ages of 2 and 


12 years. Lesuiz, Evanston, III. 


CONGENITAL ANOMALIES OF THE PRIMARY Mipcut Loop. JoseEpH M. MILLER and FE. G 

WAKEFIELD, Am. J. Digest. Dis. 9:383 (Nov.) 1942. eM 

These anomalies divide themselves into six groups: (1) congenital umbilical hernia, (2) 
defects of the vitelline duct, (3) anomalies of position, (4)) abnormalities resulting fron 
traction bands, (5) results of inadequate fixation and (6) anomalies due to incomplete peri- 
toneal fusion. Cases are cited illustrating each of these groups. Four patients were in the 
pediatric age group. The first was a newborn child in whom the sac of an umbilical hernia 
had ruptured and part of the small bowel was protruding through the rent. The second was 
a 2 year old boy in whom there had been a discharge from the umbilicus with some episode: 
of bleeding. Removal of the remnants of the vitelline duct afforded complete relief. TI: 
third was a boy of 9 years whose appendix was on the left side. The fourth was a youth o: 
19 who had partial obstruction due to a traction band across the duodenojejunal junction 


Les.iz, Evanston, III. 


DEPRESSION OF GastTRIC MotTiLiry WitrHoutT ELEVATION oF Bopy TEMPERATURE FOLLOWIN: 
THE INJECTION OF Pyrocens. H. NECHELES, P. Dommers, M. WEINER, W. H. OLson 
and W. RycHeEL, Am. J. Physiol. 137:22 (Aug.) 1942. 

In the assay of substances which depress gastric motility authors have been careful to 
state whether or not such substances affected body temperature. It seems to be the consensus 
that slight elevations of body temperature do not affect gastric motility, while considerable 
elevations will depress it. It seems to Necheles and his associates that in the light of their 
present results this opinion ought to be revised. 

The effects of doses of pyrogenic substances so small that they would not produce elevation 
of body temperature in a dog were tested on gastric motility stimulated by prostigmine 
methylsulfate. In a great number of experiments, depression of gastric motility resulted with 
no change in rectal temperature and with no subjective signs in most of the dogs. The relation 
of this finding to dyspepsia during colds and other infectious diseases in which no elevation 
or only a slight elevation of body temperature occurs is discussed. Nourse, Cleveland. 


Sotirary Nonparasitic Cyst oF THE Liver. H. Stokes MuNROE Jr., Ann. Surg. 116:751 
(Nov.) 1942. 

The author reports on the surgical treatment of a solitary nonparasitic cyst of the liver 
occurring in a 9 month old child. 

Nonparasitic cysts of the liver may be single or multiple and commonly are associated 
with cysts of other organs. They occur more often in females. The external surface of the 
cyst is usually smooth and glistening. 

Solitary nonparasitic cysts of the liver usually grow so slowly that few symptoms are 
produced, advice usually being sought because of the presence of a painless abdominal swelling. 
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Sudden onset of acute symptoms suggests hemorrhage into the cyst, suppuration or twisted 
pedicle in the pedunculated variety. A correct preoperative diagnosis is rarely made. 


The only treatment for solitary cysts of the liver demanding relief is surgical intervention. 
BANTIN, Omaha. 


Tue EFFect oF Hyprocuioric Acip ON THE PyLoric SPHINCTER, ON THE ADJACENT PorRTIONS 
OF THE DIGESTIVE TRACT AND ON THE Process or GAstrIC Evacuation. J. P. QuIGLEY, 
M. R. Reap, K. H. Rapzow, I. MescHan and J. M. WerLE, Am. J. Physiol. 137:153 
(Aug.) 1942. 


Employing direct observational methods, the authors obtained evidence that hydrochloric 
acid in the stomach exerts little or no physiologic action on the motor activities, on the 
pressure changes in the pyloric sphincter region or on the process of gastric evacuation. 

Hydrochloric acid in the duodenum is moderately effective in suppressing the pyloric 
antrum and thus retards gastric evacuation. The pyloric sphincter and the upper portion of 
the duodenum are also inhibited, but this is of slight importance in the evacuation process, 
ithough some duodenal regurgitation may result if the antrum is more completely inhibited 
than is the duodenal bulb. Acid in the duodenum may produce a preliminary augmentation 
{ motility in the sphincter region, but in the authors’ experience this was of minor importance, 


ince it was rare, transient and moderate. Nourse. Cleveland 


NoTES CONCERNING THE CAUSE AND TREATMENT OF CELIAC Disease. C. D. May, J. F. 
McCreary and K. D. Biackran, Jj. Pediat. 21:289 (Sept.) 1942. 


Certain laboratory features are consistently found in celiac disease: (1) a low blood sugar 
irve in the dextrose tolerance test; (2) clumping of the barium sulfate meal in the small 
itestines because of impaired intestinal motility and a delayed gastric emptying time; (3) 
efective absorption of fat as evidenced by excess fat in the stools and impaired absorption of 
itamin A, and (4) normal pancreatic enzymes as shown by analysis of the duodenal contents. 

It was felt of interest to attempt to determine what factor involving the mechanism of fat 
bsorption was at fault. Proper absorption depends on (1) normal intestinal motility, peri- 
‘alsis and segmentation; (2) emulsification; (3) lipase enzyme action; (4) bile acids; (5) 
1osphorylation, and (6) normal function of the lymphatic system. Experiments were set up 
» the authors to test these factors. Results briefly are as follows: 

1. Although gastric motility is delayed in celiac disease, correction of this by intraduodenally 
lministered dextrose did not produce a rise in the blood sugar curve. 

2. Mecholyl chloride was given to stimulate intestinal peristalsis and segmentation, but no 
se in the blood sugar curve occurred when a physiologic solution of 3 per cent dextrose was 
ven intraduodenally. 

3. Bile salts plus olive oil and milk as vehicles for vitamin A were given, but no rise in 
sorption of vitamin A occurred. 





4. Bile salts, olive oil and milk plus mecholyl chloride still produced no rise in absorption 

vitamin A. 

5. Although it is known that pancreatic enzymes are normal in celiac disease, pancreatin 

as administered, but absorption of vitamin A remained impaired. 

6. The lymphatic system must be considered normal, since patients with celiac disease get 
well and since no abnormality has ever been found at autopsy. 

Therefore the authors are led to believe that the fault lies in a failure of the intestinal 
mucosa itself to absorb fats. They postulate a lack of an intrinsic or extrinsic factor in this 
condition and note a similarity of the disease to sprue. The possibility of these factors being 
found in crude liver extracts and crude vitamin B extracts led to their use therapeutically. 
Two to 4 cc. of crude liver extract (Lilly) given every other day alternating with 2 to 4 cc. 
ot a preparation of vitamin B complex (parenteral B complex Lederle) resulted in great 
improvement in three to six weeks. These patients responded with rapid gain in weight, 
improvement in stools, return of normal absorption of vitamin A, rise in the low blood sugar 
curve and increased intestinal peristalsis and motility. This improvement occurred even when 
a normal diet was given the child. Attempts are now being made to isolate, if possible, the 
factor or factors present in liver extract and in vitamin B complex responsible for the cures. 
To date, however, the crude product is still necessary for recovery, the several isolated factors 
(nicotinic acid, riboflavin, etc.) have not in themselves been as successful as the crude products 


containing the full complex. STETTENBENZ, Buffalo 
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VitaAMiIn A ABsoRPTION AND Its RELATION TO INTESTINAL MOTILITY IN FrBRocystic DIsEasE 
OF THE PancrEAS. Leo J. FLax, MariAN Barnes and JoHn L. Reicuert, J. Pediat. 
21:475 (Oct.) 1942. 

Flax, Barnes and Reichert report a case of fibrocystic disease of the pancreas in which 
prostigmine (methylsulfate given parenterally and bromide administered orally) was used to 
enhance intestinal tone and motility and thus increase the absorption of vitamin A. The 
response was gratifying, the vitamin A absorption curve showing a satisfactory rise. At the 
time the paper was written the patient had apparently recovered from the disease. A second 
sibling of this family, who died shortly after birth, showed cystic fibrosis of the pancreas at 
autopsy, which bears out the congenital nature of the disease. STETTENBENZ, Buffalo. 


LarGeE SoLitaRy Bite-CELL Fisro-ADENOMA OF THE Liver. E. S. Lee, Proc. Roy. Soc. Med. 

36:33 (Nov.) 1942. 

The patient, a boy aged 13 months, was taken to the hospital because of abdominal enlarge - 
ment which had been present at birth. The baby was fretful and seemed to have attacks 
of abdominal pain. On examination the abdomen was found greatly distended by an enormous 
tumor. An intravenous pyelogram showed good filling of the left kidney, none of the right. 
A diagnosis of a Wilms tumor was made, and preoperative roentgen therapy was given with 
out any diminution in size of the tumor; therefore it was decided to operate without further 
delay. When the abdomen was explored the kidneys were found to be normal, but arising 
from the inferior surface of the liver was a tumor 8 inches (20 cm.) in diameter. The archi 
tecture of the tumor recalled that of a fibroadenoma of the breast. Results of laborato: 
and clinical investigations, an account of the operation and a description of the tumor are ai 


given in detail in the report. Witramson, New Orleans. 


THe NorMAL STOMACH AND SMALL INTESTINE IN THE INFANT. JOHN S. Boustoc, Radiolog: 

39:253 (Sept.) 1942. 

Postmortem macroscopic, microscopic and photographic studies were made of the gastr.- 
intestinal tracts of. infants who died at birth or shortly thereafter. The necropsy observatioi's 
were correlated with the results of roentgen examinations of 200 infants. 

The first portion of the duodenum is behind the pyloric end of the distended stomach an:' 
is not visible in posteroanterior views. The infant must be rotated to the right, to about 
60 degree angle, to show the pylorus and duodenum. The duodenum is like that of the fetu: 
a more or less short, straight tube, for the first three months. The first portion, as a rul: 
is in the horizontal position and lies at the level of the first lumbar vertebra. The second and 
third portions are hard to visualize, probably because of rapid emptying. When they ar 
visualized, they have the same characteristics as the first portion. 

In the jejunum and ileum, the barium sulfate test meal does not have the “snow flake’ 
appearance that it has in the adult. It is segmented and grouped. In the first few months 
of life, the segments vary in size and shape without any definite form. The intestinal wall 
has a thin, paper-like consistency. 

The following histologic observations were made on the fetus: 

1. The mucosal folds and valvulae conniventes are more abundant than in the adult, but 
their length and height are distinctly less. 

2. The mucous membrane is absolutely and relatively more developed than the musculature. 
It is also extremely delicate and vascular and more cellular than that of the adult. 

3. Compared with the adult structures, the submucosa is less abundant and more delicate ; 
the elastic fibers are feebly developed. 

4. The muscularis develops gradually from a very thin layer to a thickness equal to that 
of both mucosa and submucosa. 

5. The anatomic variations of the mucosa, submucosa and muscularis noted probably 
explain the segmentation and. grouping of the meal in the jejunum and ileum of the infant. 

The fetal and infant stomach has lack of muscular development. Rugae are present, and 
the pylorus is well defined. The stomach corresponds in shape to that of the adult, but in 
the infant the position is always high. The duodenum appears more like a tube and does not 
show the divisions of the adult duodenum. The jejunum and the ileum are also less developed 
than in the adult. The structure of the mucosal folds changes in character at the junction of 
the jejunum and the ileum in the infant at birth. Anspacn, Chicago. 
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ABSTRACTS FROM CURRENT LITERATURE 


Tue COLON IN THE HEALTHY NEWBORN INFANT. SAMUEL G. HENDERSON and W. W. BrIANT, 
Radiology 39:261 (Sept.) 1942. — 


This report is based on fluoroscopic and roentgenographic evidence from 105 healthy 
infants from 2 to 8 days old. Barium sulfate was injected per rectum with the aid of a 
stopper and manual pressure. Two to 2% ounces (60 to 75 cc.) of the barium sulfate mixture 
completely filled the colon. 

Defects in mucosal contours were observed rarely and when seen were thought to be due 
to adherent meconium or feces. Haustrations were nearly always present but more shallow 
and less numerous than in older infants and adults. In early infancy the sigmoid flexure was 
always redundant. Similarly, but not always, the descending portion of the colon, the splenic 
flexure, the transverse portion of the colon, the hepatic flexure and the ascending portion of 
the colon occupied low positions. 

The cecum was at the level of the iliac fossa in 50 per cent of the infants and in 25 per 
cent at a slightly higher level. The appendix was seen in 23 subjects. This was in contrast 
to the rarity of visualization after a barium sulfate test meal. The terminal portion of the 
ileum was easily filled. 

Only 19 subjects were observed at later periods, and it was felt that the number was too 
small to permit conclusions as to subsequent development. The lumen of the colon was seen 
to be enlarged in infants who had received cathartics as compared with other infants. An 
unusually large colon was found in several infants who had not received cod liver oil. 

Redundancy noted during the first week of life was less marked at the time of later 
cXai AnspacH, Chicago. 

\ MiL_K-BorRNE OUTBREAK OF GASTRO-ENTERITIS IN OKLAHOMA City. I. M. Terzicu, 

South. M. J. 35:773 (Aug.) 1942. 


The author reports an outbreak of food poisoning affecting 71 persons in Oklahoma City 
ud surrounding communities in Oklahoma County. The cause of the outbreak is believed to 

ve been a highly contaminated milk supply. The milk had not been properly pasteurized ; 

molytic staphylococci and toxin-producing cocci were shown to be present, as were organisms 

the Bacillus coli-aerogenes group, and a large amount of neutralizer in the form of car- 

nates had been added. 

The victims of the food poisoning suffered from extremely acute gastroenteritis, but no 

ths were reported. 

The plant from which the suspected milk supply was obtained employed inadequate pas- 

rization equipment for the processing of that portion of the milk shipped to Oklahoma City 
avd vicinity. The subsequent contamination of the milk is believed to have been due to an 
e:nployee with cutaneous eruptions on his hands, arms and face who capped the gallon (3.8 liter) 
jug containers by hand. : 

The author believes that the attacks of gastroenteritis were probably due to the ingestion 


0! toxin-producing cocci and hemolytic staphylococci. ScuLutz, Chicago. 


TREATMENT OF DIARRHEA IN INFANCY. CHARLES Harris, Practitioner 149:151 (Sept.) 1942. 


The author divides the subject into two main divisions: (1) the constitutional disturbances, 
under which he discusses in detail the treatment of (a) collapse; (b) dehydration, in treatment 
of which he advocates subcutaneous infusion, intraperitoneal infusion and intravenous infusion; 
(c) ketosis; (d) acidemia; (e) uremia; (f) loss of proteins, especially to be treated with 
plasma or whole blood, and (g) general measures. (2) He discusses the second subdivision 
under the title of “Treatment of Diarrhea Without Dehydration” and finishes the article with 
a brief summary of chemotherapy in different types of diarrhea. 

Most of the diarrheas, he says, will respond to sulfaguanidine, the amount to .be given 
depending on the weight of the infant or child. Good results have been obtained by giving 
0.15 Gm. of sulfaguanidine for each kilogram of body weight, the daily dose being divided 
into four hourly or six hourly portions and continued for three or four days. 


THELANDER, San Francisco. 


INFECTION AND THERAPY WITH SULFONAMIDE COMPOUNDS IN CASES OF GASTROINTESTINAL 
DISORDERS AND ENTERITIS OF INFANCY. V. ZeERBINO, Arch. de pediat. d. Uruguay 13:517 
(Sept.) 1942. 

Infection plays a most important role in gastrointestinal disorders of infancy, whether its 
location is enteral or parenteral. In most instances of both the severe and the benign acute 
forms of these disorders the author believes that an intervening infection is the determining 
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etiologic factor. In the chronic forms the infection is associated with or superimposed on an 
organism that is wasted and fragile on account of chronic malnutrition. In these cases these 
infectious agents can produce nutritional crises of a more or less acute. type. 

In the material the author presents, in 60 to 80 per cent of the cases the infectious agent 
was of parenteral origin; in 20 to 40 per cent it was enteral. In 50 per cent of the enteral 
infections the specific enteritis was due largely to two organisms, Shigella and Salmonella. 
In the other 50 per cent organisms such as Bacillus coli, enterococci, Bacillus proteus, Bacillus 
of Morgan, Bacillus pyocyaneus, streptococci and staphylococci were the infectious agents. In 
a few cases spirochetes or a virus seemed to be the main source of infection. 

The material of the author included reports on 394 infants between the age of 1 month and 
2 years. Three fourths of them were under 1 year of age. All of these infants showed either 
enteral or parenteral infections. The authors have had excellent success with sulfanilamide 
therapy in the treatment of enteritis. It is particularly effective in the treatment of Shigella 
enteritis. In these cases of this disorder the mortality has been reduced to minimal figures, and 
the course of the disease has been cut short. 

The preparations most effective were sulfathiazole, sulfaguanidine and sulfadiazine. The 
treatme::t has also been effective for Salmonella enteritis. The best agent for these conditions 
seems to be sulfathiazole, although the authors had good results with succinylsulfathiazole. 
The sulfonamide compound used must be diffusible and not limited to local action in the 
enteritis, because in these cases the enteritis is not a local infection but has a tendency to 
become general. It is often accompanied by lesions in the pleura and by bronchopneumonia, 
otitis, sinusitis, degeneration of the liver and adrenal insufficiency. 

The author has always found a combination of good dietary measures and chemotherapy 
an excellent measure and one that gives splendid results. The combined use of these agents 
will always cut short the disorder or reduce its unfavorable evolution. It is useful in th 
milder forms of the disorder and prevents these from developing into the more severe types 
In the treatment of the dystrophic types it often prevents the severe infections to which 
patients with these disorders are subject. Vitamins should be given along with the sulfonamid: 
compounds. High doses can be used in the treatment of these infections—0.03 to 0.04 Gm. pe: 
kilogram of body weight during the early days of the illness. As long as the diarrhea persists, 
vomiting may sometimes increase the concentration of the drug in the blood. The treatment 
is generally well tolerated without general toxic symptoms and can be given to newborn infants, 
to congenitally debilitated babies and to atrophic infants. ScuLvutz, Chicago. 


Nervous Diseases 


Some REMARKS ON TUMORS OF THE BRAIN IN CHILDHOOD. Otto MArBurc, J. Nerv. & Ment 

Dis. 95:446 (April) 1942. 

Fourteen to 15 per cent of all tumors of the brain occur in childhood, the climax in the 
number of cases being in the sixth year. Fifty to 60 per cent of the tumors are found beneath 
the tentorium in the pontocerebellar region and 30 per cent in the diencephalic area. Of the 
latter, 25 per cent are found in the vicinity of the base of the hypophysial gland. The pathologic 
picture and symptoms of the various types of tumors are discussed. 

In spite of increasing knowledge of the nature and treatment of tumors of the brajn, the 
prognosis in general remains discouraging. Jaur, Omaha. 


FetaL ToxopLasMic ENCEPHALITIS—A TypE OF CONGENITAL CEREBRAL DISEASE. PAuL M. 
Levin and Hatcuit Moore, J. Pediat. 21:673 (Nov.) 1942. 


Levin and Moore report a case of fetal toxoplasmic encephalitis presenting the typical 
clinical picture, of intracranial calcification, chorioretinitis, mental retardation and convulsions. 
Specific tomplement-fixing antibodies were demonstrated in the blood of the infant and of 


the mother. STETTENBENZ, Buffalo. 


THE ANTICONVULSANT ACTION OF DIPHENYL HyDANTOIN AND SOME RELATED COMPOUNDS. 
P. K. Knoeret and G. LEHMANN, J. Pharmacol. & Exper. Therap. 76:194, 1942. 


Experiments were made on cats with convulsions produced electrically after the manner 
of Putnam. The authors concluded that diphenylhydantoin sodium raises the threshold of 
electrically produced convulsions in cats. This anticonvulsant activity is not seen in decerebrate 
cats. Several related compounds were less effective than diphenylhydantoin sodium itself. 
Attention is called to the fact that this drug does not induce sleep or anesthesia, as pointed 


out by Putnam. Pitcuer, Cleveland. 
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OBSERVATIONS ON THE PATHOLOGY OF CEREBRAL DipLeGciaA. R. M. Stewart, Proc. Roy. Soc. 
Med. 36:25 (Nov.) 1942. 

The author first discusses primary degeneration of the primary neurones, asphyxia and 
anoxemia; then he gives his report on a study of autopsy material from 50 diplegic aments. 
In the material there were 50 brains and 30 spinal cords. In his conclusion Stewart states 
that although much investigation has still to be undertaken, a number of facts stand out 
sufficiently clearly to justify certain generalizations: 

1. There is no evidence in the series of 50 cases of cerebral diplegia of any morbid change 
in the nervous system which is invariable and specific. 

2. It may be observed that the lesions encountered in cerebral diplegia are of characters so 
diverse as to indicate that the hypothesis of a single cause common to all cases cannot be 
sustained. 

3. The large number of infants born normally at term exhibiting high degrees of micro- 
cephally affords clear proof of the prenatal origin of the condition and suggests that birth 
injury has in the past been assigned far too large a part in the pathogenesis of cerebral diplegia. 

4. Many of the lesions encountered in this investigation can best be explained on the basis 
of Collier’s conception of a primary degeneration of the cerebral neurons. The etiologic factors 
concerned in this degeneration are likely to be numerous. The possibility that anoxemia and 
nutritional deficiencies are among those concerned deserves serious consideration. 


WILLIAMSON, New Orleans. 


STUDIES OF THE PHYSICOCHEMICAL RESPIRATORY REGULATION AND THE Acip BASE Eout- 
LIBRIUM IN CHILDREN. H. Bruui, Ann. pediat. 159:57 (Aug.-Sept.) 1942. 
1. In normal infants the carbon dioxide-dissociation curves of the arterial and the venous 
hlood are identical. The venous blood has a higher degree of acidity than the arterial blood, 
the difference being 0.03 to 0.05 pu. 


2. In high altitudes the curve of the venous blood of the brain (taken from the cerebral 
inus) is lower than the arterial curve and the difference between the venous and the arterial 

is increased to 0.05 to 0.19 (Winterstein and Gollwitzer-Meier). This proves that in 
‘onsequence of an oxygen deficiency the formation of acids is increased by the metabolism 
i the brain tissues. The hyperpnea in high altitudes is due to a local acidosis of the respira- 
ry center (Winterstein). 

3. Infants with infantile rickets show the same differences between the arterial and the 
enous carbon dioxide—combining power and fx as is found in normal infants. 

4. But in infantile tetany the difference between the arterial blood and the venous blood 
f the brain (taken by puncture of the superior longitudinal sinus) is reversed: The venous 
rbon dioxide—dissociation curve rises over the arterial curve, and the venous blood becomes 
viore alkaline than the arterial. 


5. There is a direct proportion between the violence of the tetanic symptoms and the 
rterial-venous difference: Patients with latent tetanic symptoms have a difference of 2.7 to 
S volumes per cent; patients with laryngospasms, 5.5 volumes per cent; patients with general 
spasms, 6 to 8 volumes per cent, and patients with general convulsions, 5.7 to 10.7 volumes 
per cent. The venous blood being always more alkaline than the arterial blood, the arterial- 
venous difference of the Px amounts to 0.03 to 0.04 in patients with latent tetanic symptoms 
and to 0.09 to 0.41 in patients with severe tetanic manifestations. 


6. Chemical analyses reveal that in tetany the amount of total fixed base is the same in 
both the arterial and the venous blood (coming from the brain). Therefore, it seems improb- 
able that the brain has lost any alkali. 


7. Furthermore, it was found by electrometric titration (micromethod of Briihl) that the 
amount of organic acids is lower in the venous blood coming from the brain than in the 
arterial blood flowing into the brain. This loss of organic anions by the blood passing through 
the brain corresponds quantitatively to the previously mentioned rise in carbon dioxide- 
combining power. 

8. Normally, organic acids of the blood are kept back by the brain tissues and are trans- 
formed by the cerebral metabolism (Gesell, McGinty). In tetany this process is increased. 
Brithl considers it as a sign of increased irritability of the nerve tissues. The increased output 
of ammonia found in the spinal fluid of tetanic infants is a symptom of parallel significance. 

9. Gesell has proved that increased transformation of organic acid by the cerebral metabo- 
lism lowers the carbon dioxide tension in the brain tissues and shifts the reaction of the 
respiratory center in an alkaline direction. Accordingly low carbon dioxide tension and 
alkaline px were found in the venous blood of the cerebral sinus. 
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10. This shows that the carbon dioxide tension and the pu of the blood of the cerebral 
sinus are significant for the alteration of carbon dioxide tension and fa in the brain tissues 
and respiratory center. 

11. Normally the venous carbon dioxide pressure is higher than the arterial pressure. 
In tetany the venous pressure (cerebral sinus) paradoxically falls below the arterial. Haldane 
has seen this same phenomenon after the carbon dioxide had been given off by. the tissues 
during previous hyperpnea. It is interesting to note that also in tetany a previous hyperpnea 
was observed. 

12. The degree of irritability of the respiratory center is demonstrated by parallel changes 
of the quotient. 





respiration 
QE= 
concentration of hydrogen ions 

Moswly -6636 isc cine od eter eh ees QE = 0.60 — 0.75 x 1011 

In fotent cobedany cs 6 Ree eek OU A ses, Bete QE = 1.17 x 1041 (arterial blood) 
1.29 x 1011 (venous blood) 

En menifont Chany. 2. 64 EAL EG AIA QE = 0.70 — 0.80 x 1041 (arterial blood) 
0.85 — 0.99 x 1011. (venous blood) 

After ultraviolet irradiation.................... QE = 0.70 —0.75 x 1012 (arterial blood) 
0.99 « 1011 (venous blood) 

In Cheyne-Stokes respiration...............-.. QE = 0.18 x 1011 (arterial blood) 
0.12 « 1011 (venous blood) 


To some extent the pu of the blood of the cerebral sinus is significant for the pu of the 
respiratory center; so the rising of QE demonstrates clearly the iricreased irritability of the 
respiratory center in “latent” tetany. In “manifest” tetany and after ultraviolet irradiation 
an arterial acidosis originating in the periphery of the body spreads over the brain and 
obscures the cerebral regulatory processes. In spite of that, the characteristic state of the 
blood in “latent” tetany can also be seen here. 

13. Tracings of the respiration taken in manifest tetany and after ultraviolet irradiation 
reveal that both increased irritability of the respiratory center and acidosis have to be con- 
sidered as causes of the hyperpnea. 

14. In Cheyne-Stokes respiration the carbon dioxide-dissociation curve of the venous blood 
of the brain falls below the arterial -urve, as previously found in high altitudes. An acidosis 
has been observed in the venous blood and alkalosis in the arterial blood. QE is very low 
and proves a paralysis of the respiratory center. 

15. The carbon dioxide—combining power and the pu of the blood drawn from the cerebral 
sinus differ from those of blood from the jugular vein. The carbon dioxide-combining power 
and px of the arterial blood are integrated from the various carbon dioxide contents and 
pu’s of all types of venous blood. 

16. The observations on the blood drawn from the cerebral sinus are significant only for 
the cerebral metabolism and the reactions of the centers; sometimes they differ widely from 
the gas-analytic conditions of the rest of the body (as shown in tetany). 

[From THE AuTHOR’s SUMMARY] 


Psychology and Psychiatry 


LEARNING TO SPEAK AFTER SIX AND ONE-HALF YEARS OF SILENCE. Marie K. Mason, 
J. Speech Disorders 7:295 (Dec.) 1942. 
Mason presents a report of the correction of the speech of a normal but mute child who 
was imprisoned in solitude with a mute mother for six and one-half years. The article con- 
tains a careful description of the technic employed. Patmer, Wichita, Kan. 


A COMPARISON OF THE KINAESTHETIC SENSIBILITY OF SPEECH-DEFECTIVE AND NoRMAL- 
SPEAKING CHILDREN. Frances E. Patton, J. Speech Disorders 7:305 (Dec.) 1942. 


Two hundred and fourteen children with articulatory defects but without hearing losses, 
cleft palate, cerebral palsy or stuttering were compared with 214 normal children of the same 
age and sex in regard to their kinesthetic ability on general tests of kinesthesia adapted from 
Starling. Children with articulatory defects have a lower degree of kinesthesia than normal 


children. Paver, Wichita, Kan. 
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A Stupy oF Some SociaLt ATTiTuDES oF A Group or 59 STUTTERERS. 
J. Speech Disorders 7:323 (Dec.) 1942. 


Fifty-nine stutterers in three midwestern speech clinics had “inferior” speech attitudes and 
graded significantly “lower” in socia! adjustment. Patmers. Wichita, Kan. 


SPENCER F. Brown, 


AN ORGANIZED APPROACH TO THE THERAPY OF STUTTERING. STANLEY AINSWORTH, J. Speech 
Disorders 7:325 (Dec.) 1942. 


The author classifies stutterers into three personality types: (1) those who cannot help 
stuttering because of neuromuscular involvement; (2) those who stutter because of psychologic 
maladjustment, and (3) those who stutter because of habit. Ainsworth claims that the proper 
classification can be easily made by the clinician and that a difference of emphasis in corrective 
work for each type is important. Patmer, Wichita, Kan. 


A Stupy OF THE RELATIONSHIP BETWEEN STUTTERING OCCURRENCE AND GRAMMATICAL 
Factors IN ORAL READING. EvuGene F. Haun, J. Speech Disorders 7:329 (Dec.) 1942. 


Forty-three stutterers read 550 word reading seiections in four socially varied situations. 
\djectives, nouns and verbs caused more difficulty than other parts of speech. This confirms 
Brown’s earlier study. The agreement of the data is more significant than their variations. 
A portion of the data can be explained by phonetic factors, but the grammatical factor appears 


to be much more consistent than the phonetic factor. Pater, Wichita. Kan 


Morsip PsycHoLocicAL STATES ASSOCIATED WITH PuysICAL DisABILiTiEs. Louis MINSKI, 
Brit. J. Phys. Med. 5:110 (July-Aug.) 1942. 


It is not advisable to admit physically disabled children to adult wards or to subject them 
to fussing and pampering. They should not be given expensive toys and such management 
is cannot be approximated at home. They should rather be urged to help themselves and 
ach other as early as and as much as possible. 

In the case of children permanently crippled it is advisable to send them to special schools 
or the physically disabled, where they can receive suitable occupational therapy and recreation. 


HarTMAN, Portsmouth, Va. 


HE Procnostic Factors or ADOLESCENT PsycHoses. A. BARHAM Carter, J. Ment. Sc. 
88:31, 1942. 


Carter studied 78 cases of adolescent psychosis. Favorable factors seemed to be some 
soundness of stock, often associated with a pyknosomatic physique; a helpful environment; 
severe, acute psychotic episodes, and preservation during the psychosis of “normal,” though 
possibly exaggerated, emotional reactions. On the other, hand, an insidious onset, dissociation 
of emotional reaction, increasing withdrawal from the environment and persistence of symptoms 
were all indications of a poor prognosis. Particularly unfavorable symptoms were chronic 
catatonia, stereotypy and grotesque behavior. 





DrayER, Philadelphia. [ArcH. NEuroL. & PsycuHtat.] 


CONTRIBUTION TO THE STUDY OF THE RELATIONSHIP BETWEEN INFANTILE ENURESIS AND 

Eprceptic Crisis. M. ScHAcuTeR, Ann. pediat. 159:19 (July) 1942. 

The observation of 36 children with eriuresis and subject to epileptic attacks (typical or 
equivalent) allows the following conclusions to be drawn: 

Only few children displaying enuresis have epileptic attacks. We found 7.7 per cent, 
which accords rather closely with the results of Kanner (Baltimore), who obtained 7 per cent. 

These were tainted children. Sixty-one per cent of them were idiots and imbeciles, and 
only 21 per cent were mentally normal. 

For 25 per cent of these children alcoholism of the father was established; about 13 per 
cent of them had had a malarial infection. 

No opinion can be offered as to prognosis, but the author believes that the epileptic attacks 
persist after enuresis ceases (in 45 per cent of the children observed). 
[From THE AuTHOR’s SUMMARY] 
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Diseases of the Genitourinary Tract 


TONSILLECTOMY AND AcuTE NEpHRITIS. JoHN B. Lyttie, Bull. New York Acad. Med. 
18:356 (May) 1942. 

Although the causation of acute nephritis is variable both in the nature of the causative 
organism and in the specific damage done to the kidney, the author feels that since the throat 
is the most frequent portal of entry for pathogenic agents any procedure which tends to 
diminish the occurrence of sore throat may be considered a potential block to the source of 
danger.- For this reason, whenever indications for tonsillectomy exist the tonsils should be 
removed as a precautionary measure against the development of nephritis. 

Nephritis itself, the author states, is not to be considered an indication for tonsillectomy. 
It is an elective operation, and the time must be decided on in the individual case, preferably 
when the symptoms and the signs of the acute stage of nephritis have subsided and the pharynx 
is not acutely inflamed. Jaur, Omaha. 


ACHALASIA OF THE URINARY TRACT IN CHILDREN. J. W. S. Latptey, M. J. Australia 2:475 
(Nov. 28) 1942. 

Of the various urinary sphincters, the bladder neck sphincter is the most commonly affected 
by achalasia. In mild form it will cause frequency of micturition, dysuria or enuresis but not 
pyuria. Cystoscopic examination reveals trabeculation of the bladder wall as the most 
important sign. In the next stage of severity, though the bladder wall has hypertrophied stil! 
further, it is unable to empty itself completely. At this stage residual urine is present, whic! 
sooner or later becomes infected. In the final stage the bladder is atonic and may contain 
up to a pint of residual urine, which is usually infected. The ureteric orifices become dilated 
and remain permanently open. Bilateral hydronephrosis rapidly occurs, and signs of earl; 
renal failure appear. Less commonly the ureterovesical and rarely the ureteropelvic sphincters 
may be affected. The diagnosis of achalasia is essentially an exclusion diagnosis. It musi 
not be made unless phimosis, pinpoint meatus, meatitis, congenital urethral structure, hype: 
trophied verumontanum, median bar and valve of the prostatic portion of the urethra hav: 
been excluded in the case of the male patient, and unless small meatus, stenosed meatu: 
vulvitis, chronic urethritis and small urethra have been excluded in the case of the femal! 
patient. In mild forms, in which no structural change has occurred, relief may be given |b 
dilatation of the sphincter involved. With severe involvement the response to any treatme: 
is not favorable. Achalasia is a disease of childhood and persists rarely into adult life, thoug 
structural changes caused by it are permanent and last throughout life. 

GonceE Jr., Madison, Wis. 


Diseases of the Ductless Glands; Endocrinology 


Tuer ROLE oF THE ANTERIOR PITUITARY IN ADRENALINE HYPERGLYCEMIA AND LIVER GLYC' 
GENOLYsIS. R. C. pEBopo, H. I. Biocu and I. H. Gross, Am. J. Physiol. 137:124 
(Aug.) 1942. : 
DeBodo, Bloch and Gross report that epinephrine hydrochloride infused intravenously at th: 
rate of 0.0035 mg. per kilogram per minute for five minutes produces a pronounced hyper- 
glycemia in normal dogs but the same amount infused at the same rate produces only a slight 
hyperglycemia in hypophysectomized dogs. This failure of hypophysectomized dogs to respon: 
to epinephrine with a pronounced hyperglycemia occurs despite the presence of ample stores of 
glycogen in the liver. Fasting normal dogs, with much smaller stores of glycogen in the 
liver, respond to epinephrine with a far greater hyperglycemia than hypophysectomized animals. 
Neurohypophysectomized dogs with an intact anterior lobe of the pituitary respond to the 
hyperglycemic action of epinephrine as normal dogs do. In the absence of the anterior lobe 
of the pituitary, the glycogen in the liver is less readily mobilized by epinephrine. 
[AutHors’ SumMMarY] 


Errect oF ADRENAL Factors ON PLASMA Proteins. FRANK A. HartTMAN, Lena A. LEwIs, 
JonaTHAN S. THATCHER and Harotp R. Street, Endocrinology 31:287 (Sept.) 1942. 
The data obtained from experiments on dogs and cats indicate that the adrenal gland is a 
factor in the maintenance of normal levels of albumin and globulin in the plasma. Without 
it the albumin falls and the globulin rises. Whole adrenal extract maintained the albumin 
level but did not prevent the rise in globulin. Therefore it seems that the adrenal extract 
used did not contain the substance which prevents the rise of globulin. 


JacossENn, Buffalo. 
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RELATIONSHIP OF A Low BLoop CALCIUM TO PARATHYROID SECRETION. Harvey M. Patt 
and Arno B. LuckHarpt, Endocrinology 31:384 (Sept.) 1942. 


It is not known whether the parathyroid glands are subject to nervous control, whether 
they are under the influence of a hormone from the anterior lobe of the hypophysis, or whether 
there is a local response of the gland cells to chemical changes in the composition of the 
surrounding fluids. 

The experiments on dogs here reported are interpreted as evidence that a low level of 
calcium in the blood is a direct stimulus to the parathyroid glands to produce more hormone, 


thus indicating a humoral control of parathyroid secretion. JacorseN, Buffalo. 


EFFECTS OF HORMONES ON ERYTHROPOIESES IN THE HypoPpHYSECTOMIZED Rat. Erwin P. 
VOLLMER, ALBERT S. Gorpon and Harry A. CHARIPPER, Endocrinology 31:619 (Dec.) 
1942. 


Thyroxin causes changes in the blood picture of hypophysectomized animals resembling the 
changes brought about by testosterone, i. e., noticeably increased erythrocyte count, slightly 
increased hemoglobin level, reticulocytosis and repair of the bone marrow. Prolactin produces 
similar but less pronounced alterations. Desoxycorticosterone acetate maintains the red cell 
count and hemoglobin level above those of untreated hypophysectomized rats without bringing 
about repair of the marrow. JacosseNn, Buffalo. 


ADRENAL CorTICAL HYPERPLASIA WITH VIRILISM: DIAGNOSIS, COURSE AND TREATMENT. 
NaTHAN B. Tacpot, ALLAN M. BuTLer and R. A. BERMAN, J. Clin. Investigation 21:559 
(Sept.) 1942. 

The total urinary excretion of 17-keto steroids is abnormally increased in patients with 
adrenal cortical hyperplasia or adrenal cortical carcinoma. However, the total excretion of 
17-keto steroids is not always a reliable index of the exact nature of this hyperactivity. On 
the other hand, the urinary output of the beta-alcoholic and the nonalcoholic 17-keto steroids 
has been found to be greatly elevated in patients with adrenal cortical carcinoma whereas the 
output of these fractions was either normal or but slightly elevated in patients with cortical 
hyperplasia. Assay of the excretion of the latter two fractions therefore appears to be of 
diagnostic value in the differentiation of adrenal cortical hyperplasia from carcinoma of the 
adrenal cortex. [AuTHORS’ SUMMARY] 


ANTAGONISM OF PITRESSIN AND ADRENAL CorTICAL Extract IN HUMAN DIABETES INSIPIDUS. 
Joun A. ANDERSON and Witt1AM R. Mur tin, J. Pediat. 21:236 (Sept.) 1942. 


Animal experimentation has clearly shown the antagonistic effects of pitressin and adrenal 
cortex extract, the administration of the latter producing polyuria similar to that observed in 
diabetes insipidus. Injection of pitressin checked the polyuria. Similar studies were made on 
a 9 year old boy suffering from severe diabetes insipidus, and the antagonistic action of the 
two substances was satisfactorily demonstrated. One finding of interest was the fact that 
adrenal cortex extract was unable to produce increased excretion of potassium unless pitressin 


was supplied. STETTENBENZ, Buffalo. 


ILAURENCE-MOOoN-BIEDL SYNDROME: A Report oF Two CASES witH UNUSUAL COMBINATIONS 
OF HEREDOFAMILIAL Deviations. Louris A. Lurie and Sor Levy, J. Pediat. 21:793 (Dec.) 
1942. 


The case of a boy aged 13% years and that of a girl aged 20 years, each presenting a 
combination of obesity, genital dystrophy, dwarfism, mental retardation and syndactyly with 
indications of familial occurrence have been thoroughly studied by the authors. Retinitis 
pigmentosa was the only cardinal symptom of the Laurence-Moon-Biedl syndrome lacking. In 
addition, eighth nerve deafness was present in both subjects, a rather unusual combination. 
A laboratory finding of particular interest in the case of the boy was the low value for 
excretion of 17-keto steroids, and in the case of the girl estrogen deficiency was indicated by 
the history of delayed onset of menstruation, by its irregularity and by the extremely scanty 
flow. Electroencephalograms also were done, and in the case of the boy they revealed definite 
cerebral dysrhythmia. The authors point out that the syndrome is not a progressive disorder 
but a combination of many heredofamilial deviations. The condition must be differentiated 
from juvenile familial amaurotic idiocy, Schiiller-Christian disease, juvenile dementia paralytica 


and cerebral sclerosis of Scholz. Gramvunenne. allele 
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Skin Diseases; Allergy 


ABSORPTION OF ALLERGENS. MATTHEW Wazzer, J. Allergy 18:554 (Sept.) 1942. 

In his address the author presented the results of a series of investigations extending 
over a period of years dealing with the absorption of proteins. He emphasized “the fact that 
the absorption of unaltered protein into the circulation is a normal, physiologic phenomenon 
occurring in nonatopic as well as atopic individuals, at all ages, and with many allergens. 
The facts concerning this absorption must be taken into consideration in the evaluation of 
theories of food sensitization. Keeping them in mind should also be of some assistance in the 
practical management of allergic illnesses.” 

This is an interesting article showing that proteins are absorbed from many surfaces. 


Hoyer, Cincinnati. 


Stupies IN Foop ALLerGy: IJ. SENSITIZATION TO FRESH FRuITS: CLINICAL AND Exprri- 
MENTAL OBSERVATIONS. Louis Turtr and Georce I. BLuMsTEIN, J. Allergy 13:574 (Sept.) 
1942. 

Through observations on 4 persons showing reactions to fresh fruits but not to canned or 
stewed fruits the authors demonstrated a labile antigen in fresh fruit extracts. Deterioration 
of the antigen is rapid, especially in the first twenty-four hours, and is complete in three days. 
It is either altered or destroyed in the process of stewing or canning the fruit. Rapid 
freezing seems to preserve it. The lability of this antigen in fresh fruit probably accounts 
for the failure to get positive cutaneous reactions ir <linically sensitive patients. 

Hoyer, Cincinnati. 


ALLERGY IN IDENTICAL Twins: REporT OF SEVEN Parrs oF Twins. Leo H. Criep, J. Allerg 

13:591 (Sept.) 1942. 

“These reports emphasize the following: 

“A. The similarities in allergic manifestations in identical twins. 

“B. The marked constitutional tendencies towards the development of allergic con 
ditions in each, 

“C. Occasional slight differences which may be explained by minor variations in 
exposure and contact.” 

The discussion following the paper brought out the fact that it is extremely difficult + 
determine whether twins are identical. Finger prints are probably the surest indication: 
since the finger prints of one twin are the mirror image of those of the other. 

Hoyer, Cincinnati. 


THE TREATMENT OF RHUS PoIsONING By ALCOHOLIC EXTRACTS IN A SMALL Group Con 
TROLLED BY PRELIMINARY PatcH Tests. J. R. CLARKE Jr. and C. M. Hanna, J. Allerg; 
13:599 (Sept.) 1942. 

The study was made on a group of 82 boys in camp. Preliminary patch tests were madc 
on the group, an alcoholic extract in dilutions of 1: 500 or 1: 100 being used. 

The authors feel that prophylactic injections of an alcoholic extract gave satisfactory 
results. No member of the group was incapacitated by Rhus dermatitis, and there was no 
pruritus ani or perianal dermatitis. Hover, Cincinnati. 


ORAL PropHYLAXIS AGAINST Porson Ivy: FoLttow-Up Report. HERMAN Gop and PETER 
Masuccl, J. Allergy 13:606 (Sept.) 1942. 
A tablet containing the oleoresin of Rhus toxicodendron was used in the study. 
“The incidence of toxic skin reactions was high, and the desensitization obtained appears 
to be of rather short duration, lasting in some patients only a few months.” 
Hoyer, Cincinnati. 


Bopy Fats 1n Rat Acropynia. F. W. Quackensusn and H. Steensock, J. Nutrition 

24:393 (Oct.) 1942. 

Quackenbush and Steenbock in their recent work on acrodynia in rats found the crude 
fatty acids decreased in amount but increased in iodine number during the development of 
acrodynia on a low fat diet. There were no significant alterations in the quality or quantity 
of fat with the noncurative single supplements, pyridoxine and pantothenic acid. Linoleic 
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ester, rice bran concentrate or pyridoxine plus pantothenic acid, supplements which cured or 
alleviated the dermal symptoms, produced increased total fat and decreased iodine number. 
They also found that the fatty acids from acrodynic rats or from rats cured with rice bran 
concentrate did not cure acrodynia; thus it was apparent that little storage of essential acids 
had been effected by the rats during the production of acrodynia and that no marked synthesis 
had resulted from the ingestion of rice bran concentrate. FrEvEEN, Kansas City, Mo. 


A SERIES OF SUBSTITUTES FOR MILK IN THE TREATMENT OF ALLERGIES. LEON Z. WOLPE and 
Pau C. SILVERSTONE, J. Pediat. 21:635 (Nov.) 1942. 


This paper deals with a number of milk substitutes given to infants allergic to cow’s milk. 
Nine varieties of flour were used as bases for milk substitutes: namely, oat, barley, soy, lima 
bean, pea, taro, rice, rye and corn. These were prepared in formula form by the addition of 
oil (cottonseed, olive, sesame, corn, peanut or soy), imitation vanilla, dicalcium phosphate, 
10 per cent aqueous solution of ferric chloride, saccharin and vitamins in powder form. The 
formulas were not difficult to prepare, as evidenced by the fact that the mothers cooperated 
well. They were taken well by the infants, and gain in weight and development were satis- 
iactory. Babies found to be allergic to milk in any form, and that includes milk boiled for 
me hour, evaporated and dried milks and goat’s milk, were fed the experimental formulas, 
and results were good, the rashes clearing in a few days’ time. Other measures included the 
establishment of a dust-free sleeping room and appropriate local therapy to the lesions. 

The authors believe their formulas to be better than the standard fixed milk substitutes 
usually containing soybean) on the market, for in their preparation there is great flexibility 
and a chance is provided to alter the formula to suit the individual baby’s needs and tastes. 


STETTENBENZ, Buffalo. 


\n In-Vivo METHOD FOR THE EVALUATION OF GERMICIDAL SUBSTANCES USED For SKIN DiIs- 
INFECTION. RAYMOND W. Sarser, J. Pharmacol. & Exper. 75:277 (July) 1942. 


The method consisted of applying organisms capable of causing a fatal peritonitis to the 
ibraded skin of white mice, painting the disinfectant over this area and after a suitable time 
transferring the area of skin to the peritoneal cavity. If the germicide was effective, the 
mouse lived; if not, a fatal peritonitis developed. Tincture of iodine was most effective of a 
zroup of four drugs tested, but 1 of 5 mice died. Of the three nonirritating germicides, the 
der of efficiency (in ascending order) was cetylpyridinium chloride (1: 200 tincture), sodium 
thylmercurithiosalicylate (1: 1,000 tincture) and hexylresorcinol (1: 1,000 aqueous solution), 
ihe last-named compound being about as efficient as iodine. 

Evidence has been advanced to support the theory that the skin has a definite bactericidal 
ower which it may exert in combination with chemicals, so that the two together may over- 
ome a bacterial invasion or infection that neither the skin alone nor the germicide alone was 


able to do in the experimental work. Prucuss. Cleveland. 


CONGENITAL IcutHyosis. E. PELurro and P. F. Berruti, Arch. de pediat. d. Uruguay 13:378 
(Aug.) 1942. 

The authors describe congenital ichthyosis in a premature infant. This rare condition was 
not present in either the father or the mother. 

The infant weighed 1,900 Gm. and showed extreme dryness of the skin and complete absence 
of hair and nails. The temperature was subnormal. The respiration was superficially irregular. 
rhere was muscular hypotonia. 

The infant died on the thirty-fifth day of life. No treatment had any effect on the condition. 


ScHLUuTz, Chicago. 


Teeth and Dentistry 


Domestic WATER AND DentTAL Caries. H. T. Dean, F. A. ARNoLD Jr., E. Etvove, Davin C. 
JoHNston and E. M. SHort, Pub. Health Rep. 57:1155 (Aug. 7) 1942. 


The subjects of this study included 7,257 white school children between the ages of 12 to 
14 years from twenty-one cities. They were all children who had been exposed to the common 
water supply throughout life. A general inverse correlation between the fluoride concentra- 
’ tions of the public water supplies in the twenty-one cities studied was observed. Low 
prevalence of dental. caries was found associated with use of domestic waters the fluoride 
content of which was as low as one part per million. As in previous studies marked differences 
were observed with respect to (a) the amount of dental caries in the proximal surfaces of the 
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four superior permanent incisors and (b) the mortality rates of the first permanent molars. 
The authors assume that differences in the first molar mortality rates are influenced to a 
considerable degree by a variation in either the intensity of the attack of dental caries and/or 
the resistance of the teeth to the attack. SANFORD, Chicago. 


Miscellaneous 


PossiBLE HAZARDS OF REPEATED FLUOROSCOPIES IN INFANTS. FRANZ BusCHKE and H. M. 
ParKER, J. Pediat. 21:524 (Oct.) 1942. 

This paper is a warning against indiscriminate use of the fluoroscope, particularly when 
physicians routinely include a fluoroscopic examination of infants in their monthly examina- 
tions. The inherent dangers lie in possible damage to the skin, hemopoietic system, epiphyses 
of the growing bones and gonads from the radiation. 

The authors believe that because of the small dose little damage could occur to the skin, 
the hemopoietic system and the epiphyses, but they feel that irradiation of the gonads may 
affect germ plasm. Damage here may not be revealed in the infant examined, but the possi- 
bility exists that detrimental effects on future generations through altered germ plasm may 


occur. STETTENBENZ, Buffalo. 


PLASMA PROTHROMBIN AND Liver FuNctTiION DuRING SULFONAMIDE THERAPY.  I[srar! 
Kapnick, JoHN D. STEWART and CuHamp Lyons, New England J, Med. 227:944 (Dec. 
17) 1942. 

Hepatic function, as measured by the prothrombin, van den Bergh and bromsulphalein tests, 
was measured in 68 patients receiving a sulfonamide compound for an acute infection. Fourteen 
patients, or 21 per cent, showed a significant decrease in the prothrombin level during chemo- 
therapy. The severity of the infection seemed to be more significant as the cause of depression 
of the prothrombin level than did the type of sulfonamide compound used. Inasmuch as serious 
infection and sulfonamide drugs are both prejudicial to the welfare of the liver, it seems wise 
to recommend some test of hepatic function as a routine procedure whenever a sulfonamile 
compound is used in treatment of an acute infection. 

The Quick method of determining the plasma prothrombin level is simply and easily 
performed and is relatively inexpensive. It is suggested that prothrombin determinations }y 
this method be done every three days in seriously ill patients receiving a sulfonamide compou:\: 

GENGENBACH, Denver. 


ABSORPTION AND EXCRETION OF SULFAMETHYLDIAZINE (2-SULFANILAMIDO-4-METHYL-Pyri> 
DINE) IN HuMAN Susyjects. : Ropert A. GoopwIN Jr., OSLER L. Peterson and Maxwr! 
FINLAND, Proc. Soc. Exper. Biol. & Med. 51:262 (Nov.) 1942. 

Sulfamethyldiazine was given as a single 5 Gm. dose to 3 human subjects, and blood levc's 
and urinary excretions were compared with those found in 11 subjects who were given similar 
amounts of sulfadiazine. The concentration of sulfamethyldiazine in the blood rose more 
rapidly, reached twice the concentration and remained high longer than that obtained wit) 
sulfadiazine. From 84 to 100 per cent of the sulfamethyldiazine was recovered from the urine, 
while from 51 to 61 per cent was recovered as conjugated (acetylated?) in the first twenty- 
four hours and 56 to 69 per cent of the drug recovered during the next forty-eight hours wa: 
in the conjugated form. With sulfadiazine the average urinary recoveries were 52 to 81 per 
cent respectively for the first twenty-four to seventy-two hours respectively, and 26 to 35 pe: 
cent of drug’ was in the conjugated form during the first twenty-four and the next forty- 
eight hours respectively. The higher blood levels and the greater solubility offer the possi- 
bility of less irritation to the urinary tract from precipitated crystals. The authors believe 
that sulfamethyldiazine deserves a clinical trial with doses that are smaller than those cus- 
tomarily used. Particular attention should be paid to the possibility of renal or nerve damage 
if prolonged treatment with the drug is contemplated. HANSEN, Minneapolis. 


CaNcER IN CHILDHOOD. Max Ritvo, Joun D. Houcuton and Evucene J. McDowna to, 
Radiology 39:278 (Sept.) 1942. 

Of 153,846 persons dying of cancer in the United States in 1939, 1,103, or 0.7 per cent, 
were under 15 years of age. 

During the year 1939 there were in Massachusetts more childhood deaths from cancer 
than from any of the following diseases: pertussis, pulmonary tuberculosis, measles, diabetes, 
cerebrospinal meningitis, syphilis, scarlet fever and typhoid. 

A statistical study has been made of all malignant neoplasms in children from birth 
through 15 years of age observed at the Boston City Hospital for the twenty-five year period 
from 1915 to 1939, inclusive. In this study a total of 72 cases were collected. The largest 
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group was the cases of intracranial neoplasms, which numbered 23, or 32 per cent of the 
entire series. Cases of tumors of the kidney comprised the second largest group, numbering 
13, or 18 per cent. 

During the same twenty-five year period, there occurred 11 cases of Hodgkin's disease 
(other than sarcoma) and 27 of leukemia. 

The commonest tumors were glioma (medulloblastoma, astrocytoma and mixed glioma), 
Wilms’s tumor, osteogenic and Ewing’s sarcoma and miscellaneous soft tissue sarcomas. There 
were 3 carcinomas of the adult type. 

The relatively small number of neuroblastomas of the adrenal is in marked contrast to the 
findings in previously reported series. 

Among the earliest cancers were a Wilms tumor at 1 year, a medulloblastoma at 1 and 
at 2 years and a fibrosarcoma at 2 years. 

The only congenital tumor in the series was a malignant teratoma of the orbital region. 


ANSPACH, Chicago. 


[DISEASES OF CHILDREN. ALAN MowncrieFF, Practitioner 149:216 (Oct.) 1942. 
The author reviews the recent literature on diseases of children under the following heads: 
1. Asphyxia Neonatorum—He comments on the roentgen studies of thoracic circulation, 
which indicate that the ductus arteriosus closes abruptly when the cord is tied, and states that 
this is an argument for tying the cord promptly rather than delaying, waiting for pulsation 
» cease. The argument for delay is that if this is not done anemia may occur. He believes 
that the closing of the ductus arteriosus is more important. 

2. Vitamin K and Neonatal Hemorrhage.—He points out that not all hemorrhages in the 

.ewborn are due to low levels of prothrombin in the plasma and that vitamin K will not help 
\l types of hemorrhage in the newborn. : 

3. Icterus Gravis Neonatorum.—Here he mentions the “rhesus factor” and briefly reviews 
1e more recent work on this problem. 

4. Diphtheria Prophylaxis——This section contains nothing new to American physicians. 

5. Celiac Disease—A short summary of celiac disease is given, in which the author par- 
ularly mentions the vitamins and more particularly the vitamin B complex. 

6. Respiratory Disorders—Under this heading he deals with the treatment of acute bron- 
iiolitis, in which is recommended moist air with an adequate supply of oxygen, chemotherapy 
nd aspiration when necessary. 

7. Cretinism.—This section includes a discussion of the mental status as influenced by 
‘eatment. 

8. Threadworms—The author describes the cellophane swab that is in use. 


THELANDER, San Francisco. 


HE EigHTH PAN-AMERICAN CHILD ConGress: ITs PROJECTION IN AMERICA. VICTOR 
Escarp6é y ANAYA, Bol. Inst. internac. am. de protec. a la infancia 16:280 (Oct.) 1942. 


The author refers to the development attained in child protection in the different American 
countries during the last seven years. This is demonstrated by the foundation or reorganization 
of different establishments and by the promulgation of laws in behalf of mcthers and children. 

In some municipalities and rural areas protection is carried out by local resources and in 
others by national subsidies. The supervision of health of mothers and children has been 
coordinated with general public health; this has brought great benefits. Prenuptial examina- 
tion has been extended, and prenatal care acquires new and concrete forms. Maternity hos- 
pitals and services for the protection of infants and the extension of breast feeding have been 
improved. In relation to preschool children less is known. Protection of school children is 
constantly being better organized, and so is nutrition for mothers and children, for in the 
different countries agencies have been established for that special purpose. The development 
in medical care is also important. At present there are more hospitals for children and the 
number of beds has been increased; special attention is now given to syphilis and tuberculosis. 

Statistics should be completed and improved; they show in general a decrease in infant 
mortality. The training of skilful personnel is at present the worry of the various countries. 
The author finally states that the enumeration is possibly not complete and asks of pediatricians 


and child welfare workers data for better information. [Eprror’s Summary] 








News and Comment 


GENERAL NEWS 


American Board of Pediatrics, Inc.—The Amer- 
ican Board of Pediatrics, wishing to take cognizance 
of the present nature of wartime opportunities for young 
physicians seeking hospital experience, has ruled that 
three periods of nine months of graduate training shall 
constitute acceptable training instead of the three full 
years of training previously required. Two of the 
periods of nine months must be spent in a pediatric 
center, or a part of the period not to exceed six months 
must be spent in a recognized hospital for the care of 
persons with contagious diseases. This ruling may be 
applied only in those instances in which the shorter 
periods of training were the direct result of the present 
wartime hospital programs for interns and residents. 

In issuing the foregoing ruling the board is forced 
to point out that the pressure of emergency conditions 
can in no way be allowed to lower the standards of its 
examination. It is contemplated that many candidates 
will find it necessary to seek additional postgraduate 
training after the war in order to be prepared properly 
for the examination. 


The board has decided to reopen group I, the require- 
ment for which is that an applicant shall have been 
specializing in pediatrics for ten years or more, until 
July 1, 1944. After this date, this group will be abol- 
ished and all applicants will be required to fulfil the 
minimum requirement of three years (or three periods 
of nine months, as specified in the preceding pargraphs) 
of hospital training two yeats of which is pediatric, 


Children’s Memorial Hospital, Chicago.—It has 
been officially announced that beginning Jan. 1, 1944, 
Dr. Stanley Gibson will be physician in chief and Dr, 
John A. Bigler assistant physician in chief and medical 
director of the Children’s Memorial Hospital, 707 West 
Fullerton Avenue, Chicago. 


PERSONAL NEWS 


New Appointment for Dr. Harvey F. Garrison, 
—Dr. Harvey F. Garrison, Jackson, Miss., has been 
appointed a member of the Advisory Comittee to the 
Children’s Bureau of the United States Department of 
Labor, Washington, D. C. 





Book Reviews 


Creatine and Creatinine Metabolism. By Howard H. Beard, Ph.D. Price, $4.00. Pp. . 


with 50 tables. 


Brooklyn: Chemical Publishing Co., Inc., 1943. 


This monograph attempts to bring up to date the available information which was accur- 


lated since Hunter published his excellent monograph on the same subject in 1926. 


Inclucied 


in the present volume are chapters on the determination, distribution, origin and excretion oi 

creatine and creatinine. Other chapters deal with the relation between these substances and waitcr, 

energy, mineral and carbohydrate metabolism, as well as between them and the hormones. 
Although the present monograph is reasonably complete with respect to bibliography ; 


subject matter, it is found lacking in certain other respects. 


The author displays a lack of 


understanding of several of the physiologic processes which he discusses and appears to ha\: 


taken a biased point of view on others. 


For these reasons it is difficult to recommend ‘tlic 


present volume to the student who is seeking a scholarly appraisal of the present knowled:: 
of creatine and creatinine metabolism. However, the book should prove useful to the investi- 


gator as a source of data and references. 


Behind the Sulfa Drugs. 
trations. 


By Iago Goldston, M.D. Price, $2.00. Pp. 174, with no illus- 
Brooklyn: D. Appleton-Century Company, Inc., 1943. 


This small book, which was written for the layman, is educational and yet as interesting 


to read as a novel. 


of ancient and modern drug therapy from plant to chemical agents. 


Without sensationalism Dr. Goldston tells the story of the development 


For two thousand years 


drugs were entirely of plant origin; for the past four hundred years research has been carried 
on in the search for chemical drugs which could be used in the treatment of the diseases of 
man. It has been only within the last ten years that the sulfonamide drugs, the most suc- 
cessful of these chemical agents, have been developed. They represent medicine’s greatest 


victory over infectious diseases. 


The courage and inspiration, the frustration and disappoint- 


ment and the success which was finally achieved by the men who played a part in their 
development is told. This is a nontechnical story which the layman should know and from 


which medical students can get inspiration. 


Tables of Food Values. 
illustrations. 


By Alice V. Bradley, M.S. Price, $3.50. Pp. 224, with no 
Peoria, Ill: Manual Arts Press, 1943. 


This very complete set of food tables with instructions as to their use should prove valuable 
at present, with food rationing and shortages in various staples. 
and has a complete index. 


The book is well organized 
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